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Under the name of mass mutation, BARTLETT has described a 
new phenomenon observed by him in Oenothera pratincola and 
QO. Revnoldsit. Ordinarily, mutations occur in the species of 
Oenothera in about 1 per cent or less of the offspring of self-fertilized 
individuals, just as they do in the cases of Linaria and Chrysanthe- 
mum and in horticultural instances. In the species studied by 
BARTLETT? (1, 2), about one-half or even a larger number of the off- 
spring were seen to deviate from the parental type in a particular 
direction. ‘These are called mass mutations; they may appear in 
the same sowings with normal mutations in other directions. 

Qenothera pratincola has produced four mass mutants: mut 
formosa, albicans, revoluta, and setacea; O. Revynoldsii two, mut 
semialta and debilis. BARTLETT has pointed out that the phenome- 
non bears a certain degree of resemblance to Mendelian segregation, 
and assumes that the fundamental mutation possibly occurred in 
only one of the two gametes in a generation preceding the one in 
which the diversity becomes manifest (2 

Guided by these principles, I have studied the phenomenon otf 
mass mutation in Oenothera grandiflora in connection with its 
ability to produce twin hybrids in certain crosses. This form of 


splitting in the first generation after a cross was first discovered 
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in O. Lamarckiana (6, 9), but was shown by Davis (3) to occur in 
QO. grandiflora also. I found that the twin hybrids may be considered 
as a consequence of the mass mutation, the mutated gametes produ- 
cing one of the twins and the typical sexual cells the other. This 
conception evidently may be applied to O. Lamarckiana and make 
some previous hypotheses superfluous,’ but this point must be 
reserved for another article. 

I shall first describe my cultures and crosses of O. grandiflora in 
a purely empirical way and afterward discuss their results in con- 
nection with those of BARTLETT. 


\. MUTATIONS OF O. GRANDIFLORA 


One of the last days of September 1912 I visited with BARTLETT 
a station of O. grandiflora in the neighborhood of Castleberry, 
Alabama. It was on the border of a corntield situated along the 
railroad. The station seemed to us to be pure, since no other 
species of the same group could be discovered either in the field 
itself or in its neighborhood. The number of specimens was small, 
but had been very large some years ago, when the field was not 
cultivated. A few specimens bore ripe capsules, which we col- 
lected. From their seeds I started to pure strains. One of them 
was continued through four succeeding generations (1913-1916), 
whereas the others were abandoned as soon as they proved to con- 
tain in the main the same derivatives. 

This race produced in my garden three mutations, two of which 
were observed in every generation, but the third was very rare, 
occurring only once.* All of them were constant in their progeny. 
I shall call them ochracea, characterized by broad and pale leaves, 
mostly weak and of a low stature (fig. 1); lorea, with almost linear 
leaves and somewhat narrower petals (fig. 2); and gigas, with stout 
stems, broad leaves and flower buds, large flowers, and 28 chromo- 

See Gruppenweise Artbildung. The conception of RENNER that the twins, and 
vith them all mutability, might be the effect of a hypothetical hybrid condition ot 
QO. Lamarckiana, runs in some respects parallel to this view, but is contradicted by 


mn its main points. See Zeitschr. Ind. Abst. und Vererbungs. 16: 279-284. 1916 
2 All of the seeds for the different cultures were soaked in water under a pressure 
{ § atmospheres during about 48 hours, and then sown at 30° C. in the greenhouse 


as to induce the most complete germination 
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somes in its nuclei. As was to be expected, besides this gigas there 
was also found a semigigas, but since it was wholly sterile, little 
weight can be attached to it. GATEs (10) observed a dwarf mutant 
of O. grandiflora, but no dwarf occurred among my cultures. 

The pedigree of the whole culture is as follows. All fecundations 


were pure self-fertilizations, made by myself. 


t 1 vener I I 
1Q12 IQI3 1QI4 1Q15 1Q10 
OL hrac ca ochracea ochracea 
lorea lore a lore a 


ochracea 


\labama grandiflora 


lorea 

lorea 

grandiflora grandiflora 
granditlora , 

OC hrac Ca 
semigigas 

gigas 
gigas gigas-lorea 


gigas-ochracea 


Phe numbers of specimens and the percentages of the splitting 


in this pedigree are shown in table I. 


rABLE | 
N ber of I Percentage 
Crene 1 
imen t 
diflora I 
: 147 
3 11s } I 
} 3 I } 
fas 1 5 
Trace Pe) unilorm 
“Te } 
( unilorm 


Phe control lines were derived from different specimens, grown 
in 1913 trom the seed of Castleberry. They vielded the same two 
main mutants as given in table I. In the spring of 1914, however, 
before I discovered the presence of mutants, | had observed that a 


large number of the seedlings were very weak, dying off during the 
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first few weeks after being planted out in the boxes. Most, if not 
all, of these must have been ochracea, and the percentage of 20 for 
this mutant, found in August during the period of flowering, must 
have been far too small. For this reason it is put in parentheses, 
and the next year I tried to get a more reliable counting. 

The seedlings of five self-fertilized plants of 1914 were planted 
out in boxes as carefully as possible, and before any essential loss 





Fics. 1, 2.—Fig. 1, Oenothera grandiflora Ait. from Castleberry, Alabama; an 


to right, O. grandiflora mut. ochracea. August 1013; fig. 2, O. grandiflora mut. lorea, 
August 1915 


was noted. They were kept in the greenhouse and counted out at 
the end of April. At that time some few were dead and decayed; 
others were dead but could still be judged. Since I had observed 
the boxes almost daily, it had been ascertained that it was always 
the pale ones which died, whereas the green seedlings grew without 
trouble. Thus I was contident that the dead had been ochracea, as 


well as the surviving pale ones. The number of the decayed was 
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derived from the number of specimens at the time of planting out, 
minus the number of survivals. The results of the count on 
April 25, 1915, are given in table II. 


rABLE II 
} 
‘OR NI 
] Ls papa 
I Dead 
No.1 340 ” 80 38 
300 02 3 4 
120 74 ) if I 
j 240 137 $5 : 
120 75 5 15 
Potal 1180 650 318 I 
Percentage : 4 I 


The seedlings of the remaining five parents of 1914 were not 
counted in April, but at the time of flowering in August. Each of 
the groups vielded a large number of ochracea and one or more 
lorea, but the percentage for the first was now only 12. This 
figure is evidently due to the losses mentioned, since even during 
the summer usually many specimens of the type of oc/racea are lost 
on account of their weakness. In 1916 I got about the same per- 
centage at the time of flowering, but did not estimate the losses 
during the spring. 

For this reason I repeated the sowing in the spring of 1917 with 
the preserved seeds of the same self-fertilized individual of tors, 
taking every possible care to avoid the presumed losses. I planted 
out 70 seedlings, only one of which died; 20 were found in May to 
be ochracea, giving a total percentage of 30. This figure, therefore, 
should be substituted in table I for the 15 per cent cviven for the 
fourth generation. 

Moreover, in IQI7 I sowed the seeds of four other self-fertilized 
individuals of 1915, taking the same precautions. The culture 
embraced 224 seedlings, of which 8 per cent were pale and weak and 
died soon after being transplanted, while 31 per cent were recog- 
nized in May as ochracea. This gives a total of 39 per cent, which 
corresponds to the figures found in the best of the previous trials. 
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The percentages in April, as well as those found in August, show 
that the coefficient of mutation for ochracea is wholly different from 
that for /orea and from the ordinary coefficients for the mutability 
of O. Lamarckiana, O. biennis, and other species. The average of 
the three figures for ochracea given in table Lis 26 per cent, and this 
figure is somewhat too low on account of the losses mentioned. It 
is evident, however, that it differs from normal coefficients of 
mutability in the same way as the mass mutations of BARTLETT, 
and that the production of mut. ochracea trom O. grandiflora must 
be considered as another instance of this phenomenon. Here the 
mass mutation is repeated in the succeeding generations of the pure 
line, and, in addition, mutations into lorea and gigas occur in the 
usual way. 

O. grandiflora mut. ochracea.-This species is well known as 
more strictly annual than any other of the same group. In spring 
it hardly makes any rosettes of radical leaves, but at once produces 
its stem. So did all my mutants, but especially the ochracea begins 
to make its stem when still very young and before being planted out. 
[ts foliage is yellowish green, running parallel in this respect to 
QO. suaveolens mut. lutescens (7). Even as in this last one, the leaves 
are strikingly broader and somewhat shorter than in the parent 
species. This insufficiency of the green color causes the young 
plants to stay behind the normal ones in their development, and by 
June they are much weaker. Afterward the new leaves assume 
a darker green, and in the fall the difference is often very small. 
The weakness remains, however, and the stature is low during the 
flowering period, reaching only 50 cm. in the beginning of July, when 
the normal plants are 70-80 cm. in height. 

Most of the chlorophyll is developed along the veins. The teeth 
along the margin usually have red tips. The branches stand out 
from the stem at wide angles, sometimes almost horizontally. The 
spikes are loose, but the flowers are large and provided with a rich 
supply of good pollen; the fruits are cylindrical and often thin. 
These differences are small, apart from the color, but they are very 
constant. In fig. 1 they do not show so strikingly as they do on 


the beds. In consequence of the pale green color of the leaves the 


stems are thin and their wood is insufticiently developed; they are 
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often seen to decay, beginning in the lower part of the stem. Many 
specimens are lost from this cause during the summer 

As given in table [, I cultivated the ochracea through three suc 
ceeding generations, starting from the mutants of 1914. Two of 
them were self-fertilized; one yielded a progeny of 50 specimens, 
which constituted a uniform lot from the first beginning until the 
end of September. Among these I chose one of the strongest for 
self-fertilization, and had in 1916 from it a third generation of 58 
plants. all resembling their parent. Most of them have flowered 

The other Spec imens of 1914 yielded seeds, some of which were 
sown in rgr5 and some in 1916. In the first year L had 280 speci 
mens, half of which flowered in August and September and were 
then pulled up, while the remainder tlowered for the most part in 
October. They constituted a uniform lot of widely branched, low 
plants of pale green color. The culture of 1916 yielded 50 speci 
mens, as pure and uniform as the former. 

[ crossed the mut. ochracea with the parent species in order to 
study its hereditary character. I made the crosses in rg15 and got 


the following progeny in 1916 


QO. ochracea X grandiflora 11 is I 60 
QO. granditlora X ochracea c 160 = | 
Potal 79 34 I 
Percentage 6S 21 i 


The two reciprocal crosses gave evidently the same result, show 
ing that both parents are isogamic in respect to their differential 
character. For this reason I repeated the sowing in 1917, trans 
planting the young seedlings after counting them, and determined 
the percentage of dying individuals besides that of the living 
ochracea. 1 found for two crosses of O. ochracea X grandiflora on 
May 12. 23 per cent dead seedlings and 35-27 per cent living 
ochracea in a total of 220; means 17 and 31 per cent, together 48 
per cent. From the reciprocal cross [ had only a small culture of 
55 seedlings, among which, however, none died in early youth, 
while the percentage of the living ochracea was 40. The figure for 


ochracea is smaller than the highest one after self-fertilization 
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44 per cent), but this obviously resulted from a loss of some pale 
individuals, which died off in early youth. The figure of 31 per 
cent was determined in June and should rather be compared with 
the percentages after self-fertilization determined at the flowering 
period (15-20 per cent). The lorea seedling was evidently due to 
a mutation, even as after self-fertilization. 

O. grandiflora mut. lorea.-This mutant is characterized by its 
very narrow, almost linear foliage throughout its whole develop- 
ment. The leaves are dark green. ‘The stature is almost the same 
as in the species, although at the end it is 2-3 dm. lower. Our 
climate, which is hardly favorable for the Alabama species, is still 
less so for this mutant. Not rarely the spikes miscarry, and bare 
anthers are of quite common occurrence. Especially in to15 I 
found, during the whole summer, scarcely enough pollen for self- 
fertilization and some few crosses. The flowers are somewhat 
smaller and the petals less broad than in the parent species, and the 
fruits are thinner and more cylindrical. ‘These differences are 
small, however, and probably a result of the insufficient nourish- 
ment by the narrow leaves. This latter character is always sharp 
and clear, and no intermediates have been observed. From two 
self-fertilized mutants of 1914 I cultivated a second generation, and 
from one of them I derived in 1916 the third one. They were uni- 
form lots and strikingly different from the original species. They 
embraced in 1915 in the first instance 60 specimens, all of which 
flowered, and in the second about too seedlings, which were thrown 
away as soon as their uniformity was beyond doubt. The third 
generation in 1916 consisted of 61 plants, almost all of which 
flowered and resembled their parent. 

I crossed O. lorea with O. grandiflora in 1915, but could not tind 
pollen for the reciprocal cross. In June 1916 I had among 5g indi- 
viduals 35 grandiflora, 15 ochracea, and 9 lorea, giving about 60, 25, 
and 15 per cent. The figure for ochracea is too low, since some 
seedlings were yellow and died in the seedpan, but it coincides 
sufficiently with the coefficient of mutation from the parent species 
as determined in the summer (15~20 per cent in table I). That for 


lorea is more reliable, since no losses could interfere here. It must 


be considered as due to the combination of all the mutated pollen 
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grains of grandiflora with lorea egg cells. It points to a high 
amount of mutated sexual cells, but my cultures were too small 
and too few to justify a further discussion of this interesting 
point. 

I have also crossed the two mutants with one another. The 
results were as follows in June 1916: 


ea 
QO. ochracea X lorea >? g 0 6 
Q. lorea X ochracea 2 22 == 
Potal es 2] Q = 
Percentage 62 27 


The results of the reciprocal crosses may be assumed to mean 
the same hereditary conditions, even as in the crosses of the pale 
mutant with the species. The specimen of lorea seems to be due 
to a corresponding mutation in the ochracea, showing that this 
mutability is not as wholly absent here as the results of self- 
fertilization seemed to indicate. 

In all these crosses the /orea marks must be assumed to be reces- 
sive to the grandiflora character. I have not made any second 
generations to decide this question, but the results of my crosses 
with allied species will fll up this gap and show that in crosses with 
lorea this type is split off, as a rule, in the second generation in pro- 
portions which correspond to the law of Mendel. 

O. grandiflora mut. gigas (fig. 3) occurred in one specimen among 
the 1180 plants of my cultures of 1915, pointing to a coefficient of 
mutation of o 


per cent. This mutant attracted my attention in 
May and was planted separately with some other seemingly aber- 
rant specimens. It opened its first flowers in the middle of August 
They were strikingly larger. with broad. thick petals, a thicker tube 
of the calyx, thick filaments, anthers, and lobes of the stigma. and 
a rich supply of pollen. The flower buds were almost conical and 
the pollen was rich in quadrilateral grains, one of the characters of 
the gigas mutants of allied species. The nuclei of the young buds 
were investigated by my assistant Mr. C. VAN OVEREEM, who also 


counted the chromosomes in the young roots of the seedlings of 


the following year. The number was invariably 28, showing the 
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SoH 


perfect analogy of this beautiful form with O. Lamarckiana mut 
gigas and other giant mutants. 

From the self-fertilized seeds of this mutant I had a bed of 123 
They were uniform, with the exception of some 
By May all of them had 


plants in 1916. 
specimens of Jorea and one ochracea. 





flowering spike lor 


Fics. 3, 4.—Fig. 3, O. grandiflora mut. giga \ugust 19015; 
comparison with fig. 1; a, opening flower bud of O. mut. gigas; 6, flower of O. grand 
flora, deprived of petals, for comparison with flower on spike of mut. g7gas; ¢, open 
ing flower bud of O. grandiflora; d, buds for next day’s flowers of O. mut. gigas; ¢ 
same of O. mut. grandiflora; fig. 4, O. biennis XO. grandiflora, August 1915; to right 


to left velutina 


broader and thicker leaves than O. grandiflora, which was cultivated 
next to it for comparison under exactly the same conditions. The 


leaves of the young plants in June were 7 cm. broad, 20 cm. long, 


and a deep, downy green. In July the height was 60-70 cm., but 
the differences remained the same and very striking, the leaves otf 


QO. grandiflora being clearer green and only 4¢m. broad. The stems 
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were much stouter than in the species. During the flowering period 
the height of the plants exceeded that of the spec ies only a little, but 
all organs were much stouter. The internodes were shorter and 
the number of leaves correspondingly larger. Over one-half of the 
whole culture have flowered, the remainder being pulled out earlier 
because unexpectedly the crowding of the plants became dangerous 
It favors in this mutant, as in the species, the rotting of the 
stems. 

In September I made the following measurements: height 2 m 
leaves of the upper part of the stem 5X15 cm. as compared with 
3.5 X12 em., in O. grandiflora; petals 4.5 mm. as compared with 
}.0X4.2 cm.; tube of calyx 4X50 mm. as compared with 2.5 
35 mm.; flower buds 1.24 cm. as compared with o.8 3.5 ¢m 
apex of petals with two deep incisions, which, in O. grandiflora, are 
often hardly perceptible; lobes of stigma and filaments of stamens 
much thicker than in the species. All these characters were ver 
striking on the bed and made the culture one of the most showy otf 
my garden, but the ramification was spare in the mutant; in the 
species it is ordinarily very rich. 

The seeds of mut. gigas are about double the size of those of the 
species. I determined the amount of germs per hundred seeds for 
three self-fertilized specimens of my culture of 1916, and found 
75-858 and 8g with an average of 84 per cent. This is only a little 
higher than the average for O. grandiflora itself, 75 per cent (4). In 
the roots of one of the three specimens mentioned the chromosomes 
had been counted by my assistant Mr. C. VAN OvereeM: their 
number was 28, as in other instances. 

It should be mentioned that the /orea and ochracea mutants from 
gigas had stout flower buds and large flowers like their sisters, and 
therefore must be considered as O. grandiflora gigas lorea and O 
grandiflora gigas ochracea. 

QO. grandiflora mut. semigigas.. This mutant of tors differs 
the same way from the species as did the gigas. I did not find any 
striking difference between the two before the fruits ripened. They 
were stout in g7gas, but small and thin in the other mutant. which 
for this reason could not be considered as true gigas, but evidently 


constituted only a semigigas. No fertile seeds could be obtained 
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Since the occurrence of a mutant gigas gives full right to the 
expectation of mutants of the type semigigas with 21 chromosomes, 
I find no difficulty in the determination of the described specimen, 
but its value is only of a confirmatory nature. 


B. TWIN HYBRIDS OF 0. GRANDIFLORA 

One of the most interesting peculiarities of O. grandiflora is the 
production of twin hybrids in certain crosses, analogous to the twins 
of O. Lamarckiana. This splitting was discovered by Davis (3) 
and since confirmed by my own experiments (4). The analogy is 
very close. All those species which split O. Lamarckiana into the 
twins laeta and velutina provoke the same phenomenon in O. grandi- 
flora. Moreover, O. biennis Chicago, when used as a female parent 
in the crosses, splits both of them into /axa and densa. In their 
characters the twins of both species resemble each other so closely 
as to be easily identified, although it is evident that they cannot 
agree in all their characters. In those of O. grandiflora the ditfer- 
entiating marks are not so sharp as in the twins of O. Lamarckiana, 
and it is sometimes difficult to recognize them in the first culture 
which offers them. As soon as a second generation is grown, how- 
ever, all doubts disappear. 

The species which split O. Lamarckiana into laeta and velutina 
are O. biennis, O. syrticola (muricata), and O. suaveolens when used 
as female parents; O. biennis Chicago, when its pollen is used; and 
QO. Cockerelli in both reciprocal crosses. O. biennis Chicago fecun- 
dated by O. Lamarckiana produces the twins Java and densa. All 
these instances are duplicated by the analogous crosses of O. gran- 
diflora. Moreover, O. Hookeri produces twins in the reciprocal 
crosses with O. Lamarckiana and also with O. grandiflora, but the 
results of these crosses are of a more complicated nature, and there- 
fore will not be dealt with in this article. Table III gives a list of 
my crosses, together with their main results. 

In O. suaveolens X grandiflora 18 per cent of yellow specimens 
appeared; in the other crosses, however, only the twins mentioned 
appeared. If we sum up the figures for /aeta and velutina and take 
their mean, we find 52 per cent /aeta and 46 per cent velutina, show- 


ing that the figures do not deviate essentially from equality for the 
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two groups. Mutants were rare in these cultures. Among the 
laeta of the first cross an ochracea and a lorea were seen, and among 
its velutina a sulfurea. Moreover, a lorea appeared in the second 
generation of the laeta of O. lorea XCockerelli. The table proves 
the complete analogy between the splitting phenomena of O. grandi- 
flora and O. Lamarckiana. 


rABLE I 


[WIN HYBRIDS OF QO. grandiflora 


bit \ S 
Percentage Percentage Percent | 
( lact ve ‘ t 
1 laeta and 7 
Q. biennis X grandiflora QO i uniforn uniiorn 
Q. syrticola X grandiflora * } 
Q. syrticola X granditlora 1 <8 
QM. suaveolens X granditlora 61 
. . I laeta initorn 
QO. CockerelliX granditlor: ( 7 
go Velutina 
QO. Cockerelli X grandiflora . 
. : , 83 laeta 
Q. grandiflora X Cockerelli = 48 eta 
17 Velutin 
; 1 6 laeta 
Q. lorea & Cockerelli ( j 1: 
Velutina 
QO. lorea X Coc kerelli } 
QO. grandiflora & Chica: 2 uniforn 
B usa ane 
Q. Chicago X granditlor 83 unttorr un 


QM. Chicago X grandiflora 


QO. biennis X grandiflora. —L made this cross in 1914 and culti- 
vated the first generation in 1915. It embraced 60 plants, almost 
all of which flowered in July and August. In the beginning of the 
Howering period I noticed the presence of two distinct types. The 
uppermost leaf beneath the spike was broad in daefa (3X10 em. 
and narrow in veludina (2X7 cm.), as were also the leaves and bracts 


The color was yellowish and pale in the first, but less so in the 
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second type. The veluéina began to flower about a week after the 
laeta. In August the height was 1. 50-1 .80 m., and the resemblance 
of the two types to O. (biennis X Lamarckiana) laeta and velutina 
was very striking, although the plants, as would be expected. were 
less stout. The flower buds of the velutina were thick, as usual, 
measuring 9X25 mm., as compared with 7X30 mm. for those of 
laeta. The free tips of the calyx were distant in the first, but 
pressed against one another in the second hybrid. The incision 
at the top of the petals was deep in the ve/utina, but slight in the 
laeta. The first were more hairy in all parts, especially on the 
flower buds and the younger parts of the axis of the spike. Their 
leaves were narrow, kennel-shaped, and smooth. ‘The apex of the 
spike above the flowers was more densely covered by flower buds, 
but that of the /aeta more loose, as shown in tig. 4. In all these 
respects the ditferences were the same as those between the twins 
of O. biennis X Lamarckiana. 

I fertilized a laeta and a velutina and had in 1916 a progeny of 
63 and 7o plants respectively, most of which flowered. The off- 
spring of the /aefa contained two mutants, an ochracea and a lorea; 
that of the velutina one, a sulfurea, with the same pale yellow petals 
as in O. biennis mut. sulfurea. Besides these, each of the cultures 
was uniform, resembling the parent in all respects. The differences 
were apparent in the boxes in May, at the time of planting out. 

O. svrticola XO. grandiflora. —O. syrticola Bartlett is the O. muri- 
cata of my Gruppenweise Artbildung. I made two crosses In 1913, 
crossing each plant with the pollen of one individual of O. grandi- 
flora, as usual. The figures for both cultures are given separately 
in table III; one of them was grown in 1914, but the other in tg15. 
From the first I had a second generation for each of the twins in 
i915 and a third in 1916. ‘They were uniform and resembled their 
parents. The size of these cultures was 4 and 49 for the /aeta, but 
61 and 7o for the velulina, which had given a better harvest. One 
mutant was observed among the velutina of 1915, having linear 
leaves and remaining very weak; apart from this the cultures were 
strikingly uniform, with the same differences as in the first genera- 
tion and almost the same as those between the twins of O. syrti- 


cola X Lamarckiana. 
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In this first generation the differences were observed in the 
beginning of June, since the velu/ina were small plants with narrow 
kennel-shaped leaves, whereas the /aela were stout and had broad, 
flat leaves. These differences increased in July and August during 
the flowering period. The /aeta were grass-green, but the velutina 
more gray; these latter had broad flower buds (722 mm. as 
compared with 5 X27 mm. in the /aefa). The petals were somewhat 
larger (3 cm.) in the /aefa and smaller (2 cm.) in the velutina. The 
fruits were thin in the first named hybrid, but conical in the other. 

QO. suaveolens XO. grandiflora.—I made this cross in 1915 and 
cultivated only the first generation. It consisted of 61 per cent 
laeta, 21 per cent velutina, and 18 per cent of a third type, among 
69 specimens, most of which have flowered. The three types were 
discerned in June and evident in July and August, although the 
differences between daeta and velutina were only small. Height of 
lacta in July 60-80 cm., of velutina 40-60 cm., midveins reddish in 
the first, white in the second. Leaves 3X10 cm. as compared with 
3X15 cm. in July, and 3.5 X11 cm. as compared with 2Xg cm. in 
August. The flower buds and flowers showed only small differences. 
The remaining 18 per cent were set off sharply against the rest. and 
this from the very beginning. They had the pale color, broad 
leaves, and low stature of the corresponding mutants of both par- 
ents, O. suaveolens lutescens and O. grandiflora ochracea. They must 
evidently be ascribed to the same mutability. Their flowers were 
intermediate between those of the parents. It should be noticed 
that this is the only case among all the experiments given in table 
IIf in which a third type showed itself besides the ordinary twins, 
apart from stray mutants.’ This shows that a special feature of 
mutability in O. suaveolens must be responsible for it. 

QO. Cockerelli XO. grandiflora.—Since O. Cockerelli is an isogami 
species, the results of both the reciprocal crosses are the same, with 
the exception that the hybrids of the cross just named are liable to 
be more or less pale in their foliage, as is so often the case in crosses 
in which O. Cockerellt is the female parent, as for example in 
O. Cockerelli X suaveolens. In our case it is the laeta which show 

Mutants of the ochracea tvpe were seen among the /aefa of the second genet 


trom QO. grand flora > Cnr Ivo; set | ter 
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this insufficient development of the chlorophyll, whereas the 
veludina is dark green. The main interest of these crosses lies in 
the fact that their Jaeta do not give a uniform progeny, but split 
into Jaeta and velutina, exactly as in the case of the hybrids of 
O. Hookeri and O. Lamarckiana (5). The velutina constitute con- 
stant races in both instances. 

I made the cross O. Cockerelli xO. grandiflora twice, once in 
1914 and once in 1915. They yielded 58 and 64 offspring, among 
which 33 and 28 per cent were /aeta and 67 and 72 per cent velulina. 
These twins resembled those of O. Cockerelli xO. Lamarckiana, but 
some of the /aeta had a yellowish green foliage and were more or 
less weak in constitution for that reason. The /aeta had broad 
leaves (4.5 X15 cm.), whereas those of the velulinad were narrow 
(3X15 cm.), and the same difference prevailed between the bracts 
of the spike. This character was very conspicuous on the beds, 
especially when compared with the cultures of the next generation. 
Moreover, I had a lot of O. syrticola XO. grandiflora at the same 
time and found the types of both twins to be essentially the same 
as in this cross. 

In the second generation the velutina were uniform and repeated 
the characters of the parent. The culture embraced 7o flowering 
plants. They were a strikingly uniform lot, and made the dis- 
tinction of the two types in the first generation as well as among the 
progeny of the /aefa quite easy. These latter consisted also of 
70 flowering specimens, which were counted in July, shortly before 
the opening of the first flowers. They gave the percentages shown 
in table II. 

O. grandiflora XO. Cockerelli.—Apart trom the fact that all the 
hybrids are of a normal green color, this cross simply repeats the 
reciprocal one. I crossed two specimens in to14 and had the first 
generation of 80 individuals in tg15. They showed in July 52 per 
cent /aeta and 48 per cent velutina, with the same differences as pre- 
viously given and the same resemblance to the twins of O. syrticola 
x grandiflora. About one-half of the plants flowered, the flower 
buds of the /aeta being relatively thin, but those of the velutina 
thick (5X20 mm.) and hairy. The second generation gave a uni- 
form lot of 7o flowering plants for the velutina and a dimorphic 
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culture for the /aeta. In this the types were exactly the same as in 
the previous year. There were 57 /aeta and 12 velutina, as counted 
in July, when the differences were most sharp. 

QO. grandiflora lorea XO. Cockerelli—Apart from the appearance 
of a few individuals of the /orea type. this cross gives the same result 
as the analogous cross of the species itself, and the hybrids are just 
the same, not showing the least influence of the almost linear leaves 
of the mutant mother. I made the cross twice, in 1914 and 1915 
The first one gave 80 specimens with 60 per cent /aefa and 4o per 
cent velutina, but without lorea. The second gave 8r flowering 
plants, among which 23 were dueta and 58 velutina. Two weak 
specimens had the leaves of O. grandiflora lorea. Ui we wish to 
explain their occurrence we must, perhaps, take into consideration 
that in culture of hybrids of O. Cockerelli with other species weak 
specimens with linear leaves are seen from time to time. In the 
second generation I expected to tind some specimens of Jorea, but 
only one appeared among the daefa. The culture embraced 64 
plants, with 49 /aeta and 14 velutina. Lalso derived a second genera 
tion from the veludina of the first; it had the same number of speci 
mens, all of which flowered. but they were wholly uniform and like 
those just described. 

Q. grandiflora XO. brennis Chicago (cross of 1913). -First genera- 
tion in 1915 with yo flowering specimens, among which 12 were 
weaker than the others from the very beginning, and proved in 
August, when they flowered, to belong to the type of velutina, hav 
ing narrower leaves. There were still some doubts concerning this 
identification, but they disappeared when the second generations 
were cultivated in 1916. These embraced the offspring of two 
specimens of /aeta, each consisting of 70 flowering plants. and that 
of two velutina, with 47 and 60 specimens. 

The differences were evident by May, since the leaves were 
broad and clear green in the /aefa, but narrower and darker in the 
velutina. The velutina were quite uniform, but among both groups 
of daeta some specimens showed the broad leaves, pale color, and 
low stature of the mut. ochracea (7 and 12 specimens). The two 


main types were both intermediate between their parents and much 


resembled the corresponding twins of O. Lamarckiana X Chicago 
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Leaves of the stem of /aefa were pale green and broad (4X14 cm.); 
those of velutina dark green and narrow (2.512 cm.). Flower 
buds were shorter and thicker in veluéina than in laeta. "The flowers 
themselves and the fruits were alike in the two twins. 

QO. biennis Chicago XO. grandiflora gives twins which resemble 
those of O. biennis Chicago XO. Lamarckiana so closely that there 
can be no hesitation in identifying them. I made the cross in 
1g13 on two specimens of the female parent, fertilizing them each 
with the pollen of one grandiflora, but cultivated one offspring in 
1914 and 1915, the other in 1915 and 1916, so that in 1915 I had 
a first and a second generation on the same bed. The results were 
sensibly the same, as may be seen in table II]. The leaves of the 
densa were clearly broader than those of the Jaxa, especially in 
July and August, when they flowered. In the densa the foliage 
was more dense and the plants more richly branched but lower 
of stature, and more like the female parent of the cross. The size 
of my cultures was 70 and 4o, mostly flowering plants in the first 
generations, 60 for each of the second generations of /axa, and 7o 
for each of those of densa, making together 370 specimens. ‘The 
differentiating characters of the first generation were repeated in 
the uniform lots of the second, where they proved to be clear and 
sharp. 

QO. grandiflora ochracea XO. Cockerelli.. Since the mass mutant 
ochracea behaves differently from mut. /orea in so many respects, 
I have studied its behavior in this cross and the reciprocal one, in 
order to see whether the splitting into /aeta and velutina would be 
repeated or not. I did not tind it. Both crosses were made in 
i915. In1916 their progeny embraced 60 and 37 specimens. This 
latter number was small, because this reciprocal cross produced 
numerous yellow seedlings, most of which were pale green and did 
not succeed in developing their first leaves. Only 43 survived in 
the seedpan, and among these 6 proved still too weak for a normal 
growth. It is the same phenomenon often seen among the hybrids 
of O. Cockerelli with other pollen. The culture retained some degree 
of paleness during almost the whole summer. Apart from this, the 
hybrids of the two reciprocal crosses were the same and constituted 
one uniform lot. In June the absence of velulina was clear; the 
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hybrids of ochracea X Cockerelli had broad leaves (6-7 cm.) and were 
stout green plants, whereas those of the re iprocal cross were still 
pale. I compared them with the hybrids of O. grandiflora 

Cockerelli and with those of O. grandiflora lorea x Cackerelli which 
grew quite near to them. In the beginning of August they began to 
flower and almost all of the plants of both cultures reached this 
phase before the end of the month, reaching a height of 1.50 m. 
hey were uniform groups and in all respects like the /aefa of the 
corresponding crosses, with the exception of the paleness of one of 
the two sets; but this diminished gradually as the summer 
advanced. The leaves and bracts of the inflorescence were still 
very broad and flat. There were no specimens like the velutina 


of the crosses with O. grandiflora and O. lorea. 


Cc. UNIFORM HYBRIDS 


. grandifloraXO. syrticola.. The hybrids derived from the 
pollen of O. svrticola (O. muricata) have often the type described 
as gracilis in my Gruppenwetse Artbildung. This is especially the 

ase with those of O. Lamarckiana, and the hybrids to be described 
here simply duplicate these latter. I made the cross twice. in 
1913 and 1g914, and had the first generations of 80 and 30 plants in 

yigand rors. From the latter I derived a second generation from 
two self-fertilized individuals of the first. They were uniform lots 
when they flowered, embracing 7 and 44 specimens with the slender 
stature and characteristic foliage and stature of gracilis, but many 
seedlings had been vellow and died before making their leaves, 
exactly as in the first generation. In this the uniformity of the 
type was already evident in the beginning of June, before the full 
development of the stems, by the brownish color of the stems and 
foliage and the narrow, almost linear, leaves. The resemblance to 
Q. biennis Xsvrticola increased during the growth of the stems and 
the development of the spikes. At the time of flowering the plants 
measured only 80-120 em.; their top was curved sideward as in 
QO. syrticola; the flowers were small and 3-5 of them opened every 
evening: lobes of the stigma short and thick; leaves narrow, slightly 
kennel-shaped, and bluish green. It is easily seen that the chara 


? 


ters of the father prevailed in the hybrid. 
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O. grandiflora XO. biennis.—This combination corresponds to 
the cross O. Lamarckiana X biennis, which gives uniform hybrids of a 
type in which the characters of the male parent largely dominate; 
but the results are very different, as we shall presently see. 

The two parents of the cross have both a large supply of good 
seeds. The character of O. Lamarckiana to produce at least one- 
half of empty grains is not present in either of them. There is no 
reason to expect this phenomenon among their crossed seeds, there- 
fore, and as a matter of fact I counted 85 good germs in roo seeds 
from this cross; whereas the reciprocal cross, which produces the 
laeta and velulina as we have seen, had 79 germs in too seeds. ‘The 
figures do not essentially differ. 

I made the cross in 1914, and in 1915 had a set of 54 plants, 
among which 45. or 83 per cent, resembled their pollen parent in 
almost all respects. whereas g. or 17 per cent, repeated the marks 
described for the mut. ochracea. All of the latter and the larger 
part of the former flowered in August. In the drennis type the 
leaves were narrower (3.0 X11 ¢m.), with reddish midveins: whereas 
the ochracea had the ordinary broad leaves (3.5 X11 ¢m.) and white 
veins. The stature of the biennis exceeded that of the ochracea in 
July by 10-20 cm. (60 cm. as compared with 4o-50 em.). During 
August these differences gradually increased and the spikes with 
ripening fruits were compact in the one and loose in the other type, 
corresponding to those of the pollen parent and of the mutant. The 
hybrids of the brennis type became at the end very stout, reaching 
almost twice the height of the ochracea plants. In 1916 I cultivated 
a second generation from each of the two types, embracing 7o and 
51 specimens, most of which flowered. The offspring of the bzennis 
plants were a uniform lot, exactly repeating the characters of their 
parent; those of the ochracea were dimorphic. Some plants made 
first a rosette of large radical leaves and from this produced a stout 
stem, whereas the others did not produce a rosette, but at once 
grew up, causing the stems to be thin and weak. It should be men- 
tioned that the initial rosettes are a character of biennis, whereas 

+My determinations gave, as a mean from 7 countings of lots of 200 seeds each, 


) per cent of seeds with normal germs for the cross O. Lamarckiana X biennis 


see 4, p. 268 
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QO. grandiflora normally produces stems without this preliminary 
step. In the first generation the differences had been the same in 
this respect, the biennis plants having preparatory rosettes and 
stout stems, but the ochracea lacking these characters. Thus we 
see that this mark returned in part of the specimens of the second 
generation. I shall simply call the plants growing up without 
rosettes ochracea, and retain for the others the term ‘ bzennis,” 
but both types had the broad, yellowish leaves of the ochracea ot 
the first generation, and its loose spikes. I counted in August 33 
per cent of the brennis and 67 per cent of the ochracea type. 
Resuming these des¢ riptions we see that the second generation 
of the first echracea hybrids was constant and like the parent in all 


respects except the rosette character. This was absent in two 


thirds of the specimens, which thereby were just like their parents, 
but present in one-third, which returned to the mode of growth of 
the other grandparent. This disposition may be expressed by the 


following }e digree: 


Second generatio O1o ochracea ochracea Dbiennis biennis 


Phis pedigree shows the splitting of the dennzs character in the 
first and second generations and the constancy of the ochracea 
marks in the second. For the majority of the marks of ochracea 
it runs parallel to the ordinary scheme for the splitting into laela 
and veludina, but for the character of the rosettes it is parallel to 
that of the duela and velutina produced by the crosses between 
QO. Hookeri and O. Lamarckiana, where the laela is known to split 
off veludina in the succeeding generations. The explanation which 


offers itself is that the annual growth is here dominant over the 


f 
J 


I would have preferred to call them annual at 
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initial rosettes. These are recessive in part of the first genera- 
tion, but return in their offspring in one-third of the specimens. in 
about the same way as in the corresponding formula of Mendel. | 
have not tried to go deeper into these questions, however, which 
touch the mutability of O. grandiflora only slightly, but have 
limited myself to two further experiments. 

QO. grandiflora ochracea X biennis.. The results of this cross have 
been the same as in the pedigree just given, with the exception that 
the splitting in the first generation fails. The cross was made in 
1914, and the culture of 1915 was a uniform set of 7o plants, most 
of which were very weak and died off before flowering. Only 15 
reached this stage. They grew up like the normal mutant ochraceu 
and had from the beginning its slender stems, broad and_ pale 
leaves. No specimens of the type of biennis were seen. After 
self-fertilization a splitting occurred. Some plants were green and 
stout; the majority, however, were pale and weak. All of them 
had the broad leaves of ochracea, but 9 among 80 made vigorous 
initial rosettes, whereas the remainder grew up without this prepa- 
ration. This gives a percentage of 89 ochracea and 11 biennis. The 
description for both types is the same as in the cross between the 
two species. 

QO. grandiflora lorea X biennis.. The narrow leaves of mut. lorea 
are recessive to the broad form of the leaves of the species. In 
other respects the mutant does not seem to differ from it. and thus 
[ could expect this cross to give almost the same results as the first 
[ began the experiment in rg14, and in 1915 had the first generation 
with 60 plants, most of which flowered. [ counted 9 ochracea with- 
out rosettes, or 15 per cent; thézothers were of the biennial type 
Both types agreed in all respects with those of the cross between 
the pure species. &. 

The second generation from the bzennis plants was uniform 
repeating the type of the parent. I had 7o plants, half of which 
flowered. They were very stout, and already so in the phase ot 
rosettes. When flowering. the bed looked almost. like pure ey. 
biennis L. No ochracea and no lorea were seen among them 

The seeds of self-fertilized specimens of ochracea of the first gen- 


eration produced in 1916, among 67 plants, a very striking splitting 
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into two types, 57 per cent being stout plants like dbzennis and 
reaching 1.5 m. in height when they flowered. The others lacked 
the initial rosettes but were not ochracea, evidently being /orea with 
the narrow, dark green leaves of this type. They were far less 
stout and reached only 1.20 m. in height and flowered some weeks 
later than the biennis. The mut. lorea grows always without a 
preparatory rosette and resembles in this respect the O. grandiflora 
From this we may conclude that the splitting in our pedigree was 
exactly the same as that between the two species, with the excep- 
tion that the /orea marks hid those of ochracea in the second genera- 
tion. 

I will now resume the results of the three crosses made with the 
pollen of O. biennis L. 


FABLE IN 


Crosses OF O. grandifiora AND O. biennis, MADE IN 1914 


SECOND GENERATION FROM 
OCHRACEA 


J ntage ‘ FROM BIENNIS 
Percentage Percentage Percentage Percentage aii . 
ochracea and 
ochracea yleT 1 bienr > 
orea 
Q. granditlora X biennis { S 67 ochracea 33 unitorn 
6) grandiflora lorea & 
biennis 5 S5 43 lorea s 
©. grandiflora ochracea 
< biennis uniform Sg ochracea 11 


If we assume that in O. grandiflora the mass mutation into 
ochracea takes place at the time of synapsis, and that the egg cells 
are therefore mutated before fecundation, we may deduce from 
table IV that normal egg cells of the species, after fecundation by 
O. biennis L., give uniform hybrids of the biennis type, whereas the 
mutated egg cells reproduce the type ot ochracea. This would 
explain the dimorphous condition, where uniformity would other- 
wise be expected 

QO. grandiflora XO. suaveolens.—1 made this cross on two speci 
mens in 1915, but got a very small harvest of seeds, yielding only 
8 and 13 seedlings. In June the same two types were seen as in 


the cross of O. grandiflora Xbiennis. 1 counted 2 and 4 ochracea 
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with broad leaves, a low stature, and weak constitution, and with 
stems without preparatory rosettes. Among the remaining plants 
6 and 8 were intermediate between the two parents, with stout, 
sparely branched stems and dark green leaves of an intermediate 
form. Besides these there was one lorea. All of these plants 
flowered in August, and showed in their flowers intermediate char- 
acters; but I have not continued the experiment. 


D. FIRST GENERATION OF CROSSES WITH LAMARCKIANA 


Both O. grandiflora and O. Lamarckiana produce twin hybrids 
in a number of crosses. Hf they are fertilized among themselves, 
therefore, combinations of these twins may be expected. Moreover, 
it is known that from crossed seeds and from seeds of hybrids the 
same mutations may arise as from the parent species. In this way 
I observed two hybrids with the characters of gigas, some with those 
of the dwarts, and a third type of doubtful relations. These 
mutants are rare, however, whereas the products of the splitting 
vere observed in all my experiments. 

For my crosses I have not only used the two species themselves, 
but also one of the mutants of each of them, O. Lamarckiana nanella 
nd O. grandiflora lorea. Their special characters were latent in the 
first generation, and the results of their crosses were identical with 
those of the species. They simply give a confirmation of the main 
result. This consisted in the appearance of three types, which it 
seems desirable to distinguish by special names. I shall call these 
triple hybrids ovata, lutea, and brunnea, in connection with their most 
striking features. The mutant previously mentioned, for which I 
have not succeeded in studying the identity with one of the mutants 
of the parents, I shall call, for convenience, contraria. It seems 
lestined to play only a subordinate role in the discussion concerning 
the splitting which produces the triple hybrids. 

QO. hybr. ovata is seen almost always in the largest numbers. It 
is stout and richly branched, with broad leaves of pure green and 
dense spikes of large flowers. In spring it makes a large rosette, 
like those of O. Lamarckiana, and from its center produces a vigor- 
ous stem in June. The foliage is that of O. grandiflora, and the 


leaves in the middle part of the stem are hairy, show some bubbles, 
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and measure approximately 4X17 cm. The combination of this 
foliage with the thick stems and branches of O. Lamarckiana con- 
stitutes the most striking mark; the hybrid is obviously interme- 
diate between its parents. The flower buds resemble those oi 


Lamarckiana and have a tinge of brown, which is subjected to some 


amount of fluctuating variability. The flowers are large and the 





I I 
Fics. 5, 0.—Fig. 5, O. grandifioraXO. Lamarckiana mut. nai branches 
triple hybrids shortly before flowering; O ta (about 50 per cent / (tea, and 
Bo brunnea (each about 25 per cent of offspring); tig. ¢ Q. grandifion KO] 
ut. zanella: flowering spikes (deprived of flowers just open), showing characteristi 
position of ower buds; to left, O. hybr. /uéea; to right, O. hybr 


petals cover one another by the margins, but this mark is also 
variable, and sometimes the petals are seen to have a wedge shaped 
base. The fruits are stout and of an intermediate form. 

QO. hybr. /ufea ditiers little from ovata in form, but its color is 
strikingly yellowish instead of pure green. This is seen in the 
foliage and very evident in the flower buds, but may disappear when 


the season advances. The leaves are almost as large. I measured 
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strictly comparable instances for comparison with the figures just 
given and found 4.5 X14 cm., that is, a little broader and shorter 
than ovata. The spike is destitute of red color, or almost so, in all 
its parts, and this is often the most striking mark. The flower buds 
are pale and stand off at wide angles from the axis. The flowers 
are large and the petals have usually a broad base, as in O. La- 
marckiana. The stems are not as stout nor as richly branched as 
in ovata, but this is probably due to the less amount of chlorophyll. 
The fruits are like those of the other type. 

O. hybr. brunnea is a very striking form, especially when culti- 
vated in large numbers of the second generation, which is uniform. 
It is as high as ovata, but less stout; its branches are more erect, 
its flowers and fruits erect.and almost pressed against the stem. 
The leaves are smooth and narrow, measuring approximately 
r.5X8.5 cm. (as compared with 4X17 and 4.5 X14 in the two 
others) and the stem and foliage are brownish, contrasting sharply 
with the two other types. Even in early youth the ditferences are 
sharp enough, although some individuals may remain doubtful, 
especially when the space at their disposition is not sufficient, but 
the flowering spikes make all doubts disappear. 

O. hybr. mut. contraria resembles the brunnea, but has larger 
leaves, measuring approximately 2.5 1ocm., and the color is less 
brown. The flower buds are thinner and yellowish. It looks like 
a different combination of the marks of the triple hybrids. - Perhaps 
it is related to O. Lamarckiana mut. oblonga. 

O. hybr. mut. gigas.—This occurred in the first generation of a 
cross between O. lorea and O. Lamarckiana, and in another between 
O. grandiflora and O. nanella. Both were recognized by their broad 
flower buds, resembling those of O. Lamarckiana gigas. The first 
Was a stout plant 1.5 m. high, but little branched, with broad and 
thick leaves, a short and thick calyx tube, and short and thick 
fruits. In its other marks it belonged to the type ovata. Its pollen 
consisted almost entirely of quadrangular grains, which were almost 
completely fertile. Moreover, it was fertile after self-fertilization. 
Its seeds contained 89 germs in too grains. Evidently it was a 
gigas and not a semigigas. The other mutant was a lutea with 
thick flower buds. It produced with its own pollen only one fertile 
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seed, which germinated in 1916. Untortunately this seedling was 
attacked by some disease, but it flowered in September with the 
buds, flowers, and pollen of a pure gigas, and showed 28 chromo 
somes in the nuclei of its roots in preparations made for me by my 
assistant Mr. C. VAN OVEREEM. 

QO. hybr. mut. wanella were dwarts like the hybrid dwarts of 
QO. Lamarckiana. They appeared in the second generation of lufea 
specimens from crosses between O. Lamarckiana Xlorea and O. 
lorea X nanella. 

I made my crosses in different years and cultivated about 30 or 
60 offspring of each. [I counted them in July atthe beginning of 
the flowering period, when the characters were most sharp and no 
doubtful specimens remained. I made one cross first in rg13, and 
the others in the two following years, so as to have cultures of the 
second generation along with the trials of the tirst. This, of course, 
is the best means of thoroughly comparing the types during the tests 

The size of the cultures is too small to give reliable proportions 
for each of them. Their aim is to show that the three types arise 
from every combination without exception, and that the mutants 
arise only occasionally. The size of the whole group, however, is 
large enough to warrant the reliability of the average proportions 
In calculating these IL have reckoned the gigas plants with the ovata 
and the /u#fea respectively, on the ground of their general appearance 
The contraria were calculated separately. No other types occurred 
especially no Jorea, no ochracea, no dwarts, and none of the special 
types afforded by later generations. 

Some details may be given now concerning these experiments 

QO. grandiflora XO. Lamarcktana. —Cross of 1914 between two 
specimens of my races. [I cultivated 60 offspring until July. but 
retained only one-half of them during August and September. This 
half had been planted on a bed in April, before the distinguishing 
marks were clear. In July I counted 30 ovata, 11 lulea, and 18 
brunnea, but could not distinguish the contraria. For this reason 
only the results of the counting on the bed in August have been 
given in table V. The three types were exactly the same as in the 
other cultures. Of each of them one plant has been fertilized in 
order to study their second generations in 1916, 
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O. grandiflora lorea X Lamarckiana (cross of 1914).—In July I 
had on the bed to ovata, 12 lutea, 8 brunnea, and 3 doubtful ones, 
and in the box 25 ovata, 9 lutea, and 6 brunnea. All of the first and 
the larger part of the second culture were annual. I retained only 
those on the bed and controlled their numbers during August, when 
they flowered, and then found that the doubtful specimens belonged 
to the type of contraria. One specimen of each type has been fer- 
tilized and has yielded a second generation in 1916. 








rABLE \ 
O. grandifioraXO. Lamarckiana AND DERIVATIVES: FIRST GENERATION 
| PI HYI M NTS 
YEAR « 
5 . Porat 
1 igus 
Q. grandiflora X Lamarckiana LOS i: , 8 ” ae 
) grandiflora lorea X La 
ckiana IQLS5 I 2 ‘ 32 
O crandiflora lorea X La 
narckiana IQgloO ) E2 7 I Ho 
(). Lamarckiana X grandiflora Te ; 2 = 5 
Q. Lamarckiana X grandiflora 
res 15 I } < 
QO. grandiflora X nanella 1Ol4 * 12 ) 4 
Q. grandiflora X nanella LQTS I , 9 
Q. grandiflora lorea X nanella 1O15 3 ; : O 20 
). grandiflora lorea X nanella 191 = 2 O ra 
Potal is 8 “4 - ; 2<6) 
Percentage 52 2 21 4 


\ second cross Was made in 1915, with the second generation of 
lorea. The culture embraced 60 plants, almost all) of which 
flowered, and which could easily be counted in August. No con- 
fraria was observed during the period of flowering, but a mutant 
gigas appeared, as has been described. I repeated the counting of 
this group at different periods, in order to be sure that the same 
figures were obtained. The plants reached a height of 1.5 m. about 
the middle of August. 

O. Lamarckiana X grandiflora (cross of 1913).—Seeds sown in 

)15, after a first trialin 1914. Besides the plants mentioned in the 
table, I had another set, which contained some brunnea but no 
lutea; it was thrown away in July. The plants on the bed flowered 
in August. 
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O. Lamarckiana X grandiflora lorea.—Culture of 61 plants, of 
which only one-half had been planted out on the bed and flowered 
in August. The other half consisted in July of 22 ovata, 4 lutea, and 
5 brunnea, giving almost exactly the same proportions as those on 
the bed. 

O. grandiflora XO. Lamarckiana nanella.—For this and the next 
crosses the dwaris of the same race were used, as for almost all my 
previous crosses with dwarfs. I made the cross on two specimens 
of grandiflora in 1913 and sowed the seeds of one of them in 1914 and 
of the other in tors. The first culture showed no contraria; the 
second, however. was extraordinarily rich in them. It contained, 
moreover, the /u/ea specimen with the flowers of a gigas. 

The group of tgt4 was the first of all my cultures to show the 
splitting. Before June only two types were distinguished, the 
yellow plants being considered as weak specimens of the main type 
About the middle of June, however, they proved to have broader 
leaves and quite different flower buds, and were considered to con- 
stitute a new type. The final proof of this conception was only 
reached in rg15. when I cultivated the second generation of the 
three types, and could observe their distinguishing marks on large 
sets of plants. In 1914 I counted one-half in the box, and the other 
at different times on the bed; the sum of the two groups is given 
in the table. 

The culture of to15 confirmed that of 1914, apart from its 
mutants. I[ counted 11 ovata, 2 lutea, and 6 brunnea on the bed, 
besides 17, 5, and 8 of the same types in the box. These latter have 
not flowered, however, and for this reason are omitted in the table. 

O. grandiflora loreaXO. Lamarckiana nanella.—I crossed a 
mutant Jorea in tor4 and a specimen of the second generation in 
1915. The first cross gave, besides the flowering individuals of the 
table, 39 ovata. 6 lutea, and 14 brunnea, which had not been planted 
out for lack of space, but confirm the results of the other set 
Almost all of the plants of rors flowered in August.” All these cul- 
tures have been conducted after the same principles, and this makes 
the description of further details quite superfluous. 

The current view concerning the mutations of Oenothera is that 


they take place during synapsis and that the sexual cells are in the 
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mutated condition before the moment of seli-fertilization. Hf we 
apply this to the mutability of O. grandiflora, we may assume that 
its sexual cells are divided into two main groups, about one-half 
remaining typical, whereas the other half belong to the type 
ochracea. ‘Therefore the question arises, which of the triple hybrids 
just described are produced by the typical gametes and which by 
the mutated ones? In order to answer this question I made some 
crosses in which I used O. grandiflora mut. ochracea instead of the 
species itself. The oechracea constitutes a constant and uniform race 
and must obviously give the same hybrids as the mutated sexual 
cells of the parent species. 

O. grandiflora ochracea XO. Lamarckiana.-1 made this cross in 
i914 and had two sets of seedlings in 1915, one on the bed and the 
other in the box. The first embraced 28 ovafa and 2 Iulea, the 
second 23 ovata with 3 lu/ea; together 56 plants. Those on the bed 
were left to flower in August and the counting was then repeated. 
The culture was one of the most beautiful in my garden and no 
doubt was possible concerning the identity of the types. Notwith- 
standing this, no brunnea and no contraria were observed. 

O. Lamarckiana XO. grandiflora ochracea.—The_ result) was 
exactly the same as in the reciprocal cross, but the amount of /ulea 
was larger (16 specimens among 69). By the end of August almost 
all the plants had flowered and were carefully compared with the 
adjoining cultures of the first and second generations of the other 
crosses. It was quite evident that no brunnea and no contraria were 
present. Especially the brunnea constitute a tvpe so widely differ- 
ent from the others that no error could be possible. 

O. grandiflora ochracea XO. Lamarckiana nanella.—Cross of 1914; 
first generation in 1915, embracing, as in other instances, two sets, 
one in a box kept until the end of July and the other on the bed; 
observed during the whole period of flowering. There were 25 and 
27 ovata and 5 and 3 lufea, but no brunnea nor contraria. 

A résumé of these facts, confining the observations to those made 
in August at the time of flowering, is shown in table VI. 

The conclusion is evident that the gametes of O. grandiflora 
ochracea produce, in their crosses with O. Lamarckiana, only two 


types, ovata and lutea. These are exactly the same, in all respects, 
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as the corresponding hybrids between the parent species. No 
brunnea and no contraria were observed. The size of the cultures 
fully warrants these conclusions, but is not large enough to give 
reliable percentage figures. From these facts it is evident that 
among the triple hybrids of O. grandiflora XO. Lamarckiana one 
type, brunnea, is produced only by the non-mutated gametes of 
the first named parent, whereas another type, /ufea, is produced 


exactly by the mutated ones. If we assume that one-half of the 


rFABLE VI 
Crosses OF O. erandiflora hrace 
(ro Cult re vat ite brunne: contraria | t 

QM. grandiflora) ochracea > 

Lamarckiana 1Q15 S 
©. Lamarckiana & grandi 

flora ochracea olf 53 if 
©. grandiflora ochracea > 

Lamarckiana nanella 1Q15 

Potal 


gametes of grandiflora are unchanged and the other half changed 
into ochracea, one-half of the hybrids must result from the first 
group and the other half from the second. This shows that the pure 
and the ochracea gametes must produce each for one-half ovata and 
for the other their special hybrid. The figures, calculated in 
table VI, indicate 52 per cent ovata, 23 per cent dufea, and 21 per 
cent brunnea, and this corresponds as exactly as might be expected 
to our explanation. Thus we tind: 


sO per cent pure X Lamarckiana = 25 per cent 
: : ovata+25 per cent brunnea 
Q. grandiflora X Lamarckiana a 
50 per cent ochracea X Lamarckiana= 25 per 


cent ovata+ 25 per cent lutea 


Phis formula may be considered to explain the empirical results 
of our table, since it gives 50 per cent ova/a and 25 per cent of each 
of the other hybrids. The empirical figures were 52, 23, and 21 per 
cent, as Just mentioned. 

We may go still one step farther and introduce into our con 


sideration the property of Lamarckiana to produce the twin hybrids, 
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laeta and velutina. These are found, on the average, in about equal 
numbers. Our formula now becomes: 


<laeta 25 per cent ovata 
50 per cent pure luti 
; < velutina = 25 per cent brunnea 
QO. grandiflora X La 
marckiana= ; as Jee 
<laeta 25 per cent ovata 


50 per cent ochracea ' velutina = 25 per cent lutea 

It is easily seen that this formula opens a deeper insight into the 
whole phenomenon of twin and triple hybrids. This point will be 
discussed further at the end of this paper. 

O. Lamarckiana lata XO. grandiflora.—I made this cross twice 
in 1914 and rors and cultivated the first generation in tg15 and 
1916, respectively. In the boxes it was clear that besides the 
hybrids described for the parent species, specimens with the type 
ot O. lata were present. They had the broad leaves with rounded 
tops which are so characteristic of this mutant. They were planted 
separately and developed their typical marks during the summer. 
Their stems remained low and flexible, the foliage was dense, the 
petioles short, the blades full of bubbles and paler green than in the 
mutant from Lamarckiana. The flowers and fruits were almost 
like those of this mutant, but there was plenty of pollen, and the 
artificial self-fertilization gave a good supply of seeds. IT counted 
(in 1915) 18 data among 30 plants, and in the next year 24 among 
76; together 42 among 106, or about 40 per cent, a figure which 
does not differ essentially from the hereditary percentages of O. 
Lamarckiana mut. lata. The remaining plants were mostly (41) 
ovata, with some /ufea and some brunnea, some dwarfs, and some 
other mutants of different types. Thus we see that this cross gave 
exactly the results that might be expected. 

In 1916 I sowed the seeds of three self-fertilized specimens of the 
lata type. The cultures showed the same splitting and the same 
types as in the first generation after the cross. I counted the data 
in May and found 13, 15, and 1g per cent, and the ovata in May and 
August; they amounted to 35~-51 per cent among 234 individuals. 
The remainder were partly /ufea and brunnea and partly mutants 
of different types. Self-fertilized specimens of /a/a from crosses with 
O. Hookeri, O. Cockerelli, and O. biennis Chicago have given analo- 
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gous splittings, and the experiments just described simply confirm 
the conclusions drawn from them (5, pp. 252, 254, 255 


I SECOND GENERATION OF CROSSES WITH O. LAMARCKIANA 


As is well known, the twin hybrids from crosses of O. Lamarcki- 
ana are constant in their progeny, with the exception of the Jaeta 
from the crosses with O. Hookeri, which splits into laefa and velutina 
in the succeeding generations. For this reason I wanted to know 
whether the triple hybrids just described would be constant after 
self-fertilization or split. [ found that none of them split off one 
of the two others, and in so far they were constant. On the other 
hand, some secondary marks, which were not observed in the first 
generation, turned up in the second, and thus the constancy was 
not absolute. Since these splittings had no significance for the 
main object of my study, [ have not followed them up. 


CABLE VII 
CULTURES OF SECOND GENERATION 
Cros Cross - . wata lutea brunnea mntrar 


QO. granditlora * Lamarcki 


ana 1gI4 1QI16 
QO. grandiflora lorea x La- 

marckiana 1Q14 IQ 
QO. Lamarckiana X grandi 

flora 1Q13 101 
©. Lamarckiana X grandi 

flora lorea IQIi4 IQit 
QO. grandiflora X nanella 1913 1Q1s 
QO. granditlora X nanella 1Q13 191 
QM. grandiflora lorea nan 

ella 1Qt4 IQOlf 
©. nanella X grandiflora 1Q13 IQ15 
QM. lata X granditlora 1OI4 1016 
QM. grandiflora ochracea x 

Lamare kiana Igt4 IQl 
() grandiflora O% hrace 1x 

nanella 1Qt4 rol 


In respect to the third generation, it was to be expected that it 
would simply contirm the results of the second, and so I have limited 
myself to one culture for each of the three main types and to some 
few for the secondary combinations. Table VII gives a list of my 


cultures of the second generation. They embraced with some few 
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exceptions 60-70 specimens each, and almost all of these have 
flowered. As the types of the triple hybrids were exactly the same 
as in the first generation, no special descriptions will be necessary. 
In this table + means that a second generation of the type men- 
tioned in the heading above it has been cultivated, whereas — indi- 
cates that no culture of the type has been tried. 

A third generation of ovafa was cultivated for O. nanella xX 
grandiflora. From the reciprocal cross /uéea and brunnea were con- 
tinued during one generation more. I shall treat the crosses of 
O. grandiflora lorea separately, since they split off this mutant type, 
and deal first with the others. Among the special combinations 
appearing in the second generation there were three which could 
clearly and easily be distinguished, but only two of them were fre- 
quent. I shall designate them by the letters R, 7, and L. Among 
these, R was a return to the rapid production of a stem, without 
preparatory rosette of radical leaves, which is so characteristic a 
mark of O. grandiflora, but which was always dormant in the first 
generation. The plants were usually slender and small, the leaves 
broad and dark green, and they flowered one or two weeks before 
their stouter sisters. In July they reached 10-30 cm. more in height 
than these, but during the flowering period they were overgrown 
by them. Their flowers showed the same forms. The progeny 
of the type R was uniformly so. The type 7 was easily recognized 
by its truncate flower buds; these are conical in the parental 
species and in the triple hybrids. The flowers were correspondingly 
smaller. The leaves were almost like those of ovata, but strikingly 
broader in their upper half. The height and stature were also the 
same. In their progeny they repeated their characters exactly, but 
split off some specimens of the type KR. Type 7 was remarkably 
rich in the production of pitchers. The type L combined the char- 
acters of the hybrid called du/ea with the slender stature, rich 
branching, and thin flower buds of O. grandiflora. It produced 
some specimens of R among its progeny, which was otherwise 
uniform. <A continued study of these and other hybrid types of 
O. grandiflora would probably otier the material for an analysis of 
the characters of this species. In counting my cultures of the off- 
spring of self-fertilized ovata at the beginning of the flowering period, 
I found the figures as given in table VIII. 
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The percentage figure for type R conforms to the formula of 
Mendel for monohybrids, assuming the initial rosettes to be domi- 
nant over their absence, but in the cross of O. grandiflora with 


O. biennis the reverse was the case. Possibly the linkage was 


FABLE VIII 


SECOND GENERATION OF 


" J 
rik ] | I 
QO. grandiflora X Lamarckiana 1g 6 4 ) ) 
©. Lamarckiana X grandiflora 1Qg10 6c 19 S81 
Q. grandiflora X nanella 1Q15 9 13 } I 
QO. grandiflora  nanella 1git 5 16 66 
QM. nanella X grandiflora 1Q1s 14 6 I + 
Q. lata X& grandiflora Loi $5 I ( 
QO. grandiflora ochracea X Lamarckiana 1Q10 QO 
QO. grandiflora ochracea X nanella Lol 2 
Potal 300 134 } 
Percentage ay 24 | 
rABLE IX 
THIRD GENERATION FROM 
THI 
h / 
O. nan grandiflor ovat 
R 
() nail nell R 
R ) 
| a 
| 5 18 
L. <8 
L S 
Pot ; Q 


different in the two instances. In these second generations I selt 
fertilized some individuals and cultivated their offspring in 191 
Pable IX gives their offspring. This gives a percentage of 42 for 


the splitting otf of tvpe R from the others. and this tigure seems to 
| YI 


be analogous to the one deduced from our previous table (24 per 
cent). Apart from this splitting, the tvpes 7 and L had a uniform 
progeny. The third generation of ovata repeated the constitution 


of the second in its most essential points. 
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The offspring of self-fertilized /utea consisted of this form and 
type Rk, but none of the other secondary types appeared among 
them. Table X is made up in the same way as that for ovata. In 
one instance a third generation, derived from two successive genera- 
tions of /u/ea, was also studied. 


TABLE X 
SECOND AND THIRD GENERATION OF luted CULTIVATED IN Tort 
Cross Generation lutea R Tota 
O. grandiflora X Lamarckiana 2 14 25 69 
O. grandiflora X nanella 2 , $5 
QO. grandiflora ochracea X Lamarcki 
ana 2 45 I xt 
O. grandiflora ochracea X nanella 2 23 1s 8 
QO. grandiflora X nanella 3 28 SI "i 
Total 183 114 207 
Percentage 62 28 


The percentage for RX is 38 per cent, coinciding sutiiciently with 
those in the two previous cases (24 per cent and 42 per cent) 

As shown in table VII, [ have self-fertilized specimens of brunnea 
in 7 different cultures of the first generation. I cultivated 60 


7° 
offspring from each of them and studied them all during their whole 
‘lifetime until the first fruits began to ripen in August. One of them 
flowered in rgt5, and one plant was fertilized so as to have a second 
generation of brunnea in 1916. It embraced 7o flowering plants. 
All these cultures were uniform; they produced no RX and no others, 
and not even a /orea in the beds derived from crosses of this mutant. 
The same table shows three self-fertilized specimens of contrariua, 
the offspring of which was studied, in 60, 70, and 72 flowering 
individuals in 1916. In one case there were three doubtful speci- 
mens like type R, but apart from these the cultures were uniform 
and like their parents. 

We now come to the crosses of the mutant lorea. The special 
mark, consisting in the almost linear leaves. was latent in the first 
generation, but was seen to return in the second, whenever speci- 
mens of ovata or lutea are selt-fertilized. The brunnea, however, 


did not split them off, as we have just seen. I made the following 


cultures (table XI) and counted them in the same way as previously 
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lescribed, in the beginning of the flowering period. The percentage 
figures for the appearance of types R and 7 correspond to those 
lerived from our table for ovata, which were 24 and 4.5. The 
figure for dorea is a low one, but in the cross O. grandiflora X biennis 


we have seen that 43 per cent dorea were split off in the second 


rABLE NI 
SeCOND GENERATION OF CROSSES OF O. grandiflora loreaz CUI RES O git 
it h i] I ] 
QO. grandiflora lorea x La 
larckiana ovata 34 7 ‘ 
(. grandiflora lorea x La 
arckiana lutea 51 } 8 S 
QO. Lamarckiana X grandi 
flora lorea ovata 55 ( I 
QO. Lamarckiana X grandi 
flora lorea lutea 5 p ) SI 
©. grandiflora lorea X nan 
ella ovata <1 15 2 71 
Q. grandiflora lorea X nan 
lutea I ( 
iz I i¢ Ss 459 
Percentae ) } I II 


generation. The question whether this phenomenon conforms to 
the formula of Mendel for monohybrids remains to be answered by 


lore extensive cultures. 


MASS MUTATIONS, CONSIDERED AS SECONDARY MUTATIONS 


\iter describing the facts observed in my cultures and experi- 
ments. We may now proceed to the discussion of the principle of 
BARTLETT, already quoted. He assumed that a fundamental 
mutation occurred in one of the two gametes in a generation pre- 
eding that in which the mass mutation appeared. We are not 
concerned, however, with the question whether all instances of 
Mass mutation are due to the same internal processes, but only 
with the problem of explaining the production of mut. ochracea 
irom QO. grandiflora by means of BARTLETT'S suggestion 

In order to proceed in an empirical way, and to rely as much 


as possible on analogy with well ascertained facts, I shall start from 
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a consideration of the mutation of O. Lamarckiana gigas into its 
dwarf mutants (8). These spring from the self-fertilized strain of 
O. gigas in about 1-2 per cent of the offspring of every generation, 
and have done so since the very origin of the parent form. Arti- 
ficially crossed with their parent, they produce hybrids of high 
stature, which are not externally distinguishable from QO. gigas 
itself, and which split, in the next generation, into three types, 
according to the formula of Mendel for the monohybrids. | Assum- 
ing, as is now generally conceded, that mutations take place before 
fecundation, we can easily see that the gametes of O. gigas which 
mutated into xanella must for some part be united in fecundation 
with normal sexual cells. Such combinations must produce half 
mutants, as I called them in my book Gruppenweise Artbildung.® or 
mutant hybrids, as they have since been called (8, p. 345). and 
these will split in the next generation into about one-fourth dwarts, 
one-fourth high and normal gigas, and one-half new mutant 
hybrids. The latter will continue to reproduce the splitting in the 
succeeding generations, and this may obviously be repeated during 
an unlimited number of successive years. 

If we now suppose that, by means of some contrivance, the 
dwarfs and the constant high specimens were yearly eliminated 
before flowering, we should have a race which would produce in 
every generation about one-fourth dwarfs. The phenomenon 
would then be an instance of mass mutation, and we may choose 
it as the prototype from which to explain our observations on 
O. grandiflora. From our point of view the splitting would be a 
repeated appearance of the dwarf mutants, due to the original 
mutation of one gamete. For this reason we shall call it a secondary 
mutation. 

Let us now consider the strain of O. grandiflora, found in 1912 
near Castleberry, Alabama, as such a mutant hybrid, originally 
produced by the mutation of a sexual cell into ochracea and its 
copulation with a normal gamete of the strain. Whether this 
initial mutation took place a few or many years before tg1r2 is of 
course without interest for this discussion. It may even be older 


Che case is especially clear in the instance of O. Lamarckiana semigig 


gigas, Where 
the half mutants with their 21 chromosomes are obviously the result of the copulation 


of normal gametes with others mutated into e7ga 


Piga 
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than the species itself. We further assume a close analogy with 
the mutant hybrids of O. gigus nanella. This conduces to the 
expectation of three types In every generation, namely, constant 
ochracea, constant grandiflora, and hybrid mutants. 

The ochracea are our secondary mutants; they were seen to 
arise in my cultures constantly during the three generations of my 
experiments, and every time in large numbers. The mutant 
hybrids are the apparently normal specimens of grandiflora of my 
strain; they repeat the splitting in every generation, but no con 
stant grandiflora have been found, since all the specimens tried 
reproduced the mass mutation. Here, therefore, we have to intro 
duce another principle. This is the assumption of a lethal factor 
MorGAN and his students have discovered the presence of four such 
units in their experiments with Drosophila, and from their studies 
ve know exactly what to expect from them (11). I have already 
proposed this principle for the explanation of the empty seeds ot 
O. Lamarckiana (4), and we may apply it here in the same way 
I determined the amount of barren grains among the seeds of my 
strain of O. grandiflora and found 12-41 per cent, with an average 
Ol 25 per cent for the harvest of 8 self-fertilized plants of different 
generations (4, table on p. 245). Now our argument led us to 
expect 25 per cent of constant specimens, and the hypothesis that 
these are killed within the seeds by some lethal factor would at once 
explain their absence and the presence of the barren grains. 

By means of this hypothesis the conception of our strain of 
QO. grandiflora as a hybrid mutant now becomes complete. It 
starts from two succeeding initial mutations in sexual cells, which 
copulated with normal ones. One of these was the mutation into 
a weak, vellowish ochracea, the other was the production of a lethal 
factor, linked to the non-mutated gametes. This linkage must be 
assumed to be so complete as not to interfere with the applicability 
of Mendel’s formula for monohybrids. 

The presence of the lethal factor in both the gametes ofa copu 
lation kills the germ after some time, but the presence of the sam« 
factor in only one of the two gametes leaves them viable Chis 
latter proposition is proved by numerous crosses between species 
with barren grains and those without the factor in question. Such 


seeds are always capable of normal development. 
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The supposed initial mutations of our strain, therefore, must 
have produced half mutants, the gametes of which split in every 
generation into about equal parts of potential grandiflora with the 
lethal factor, and into viable ochracea. The fecundation must then 
produce one-fourth of germs of grandiflora with the double lethal 
factor and thereby doomed to die off within the seed; one-fourth 
of viable but weak ochracea, which will be constant in their progeny; 
and one-half of hybrids between the two mutants, in which the 
qualities of the type of the species will be dominant, whereas the 
lethal factor must be recessive. 

Among the living seedlings the proportion of green hybrid 
mutants and yellowish ochracea must therefore be 2:1, and the 
average figure for the latter was 26 per cent, although this was 
somewhat too low on account of the loss of part of the yellow seed- 
lings in early youth. Artificial crosses between the hybrid mutants 
and the ochracea should give about 50 per cent of either type. I 
found for both the reciprocal crosses about 34 per cent, but the 
figure was depressed irom the same cause. A repetition of these 
experiments, excluding the influence of these losses, is proposed; 
it is expected to give a fuller proof. 

We assume the supposed initial mutations to have been analo- 
gous to the mutations into lorea and gigas, which may still be 
observed to occur in my garden. New mutations into ochracea may 
occur also, but they must evidently always escape observation, 
being different in no respect from the secondary or mass mutation. 

BARTLETT has pointed out the analogy between the phenomenon 
of mass mutation and Mendelian splitting, observing, however (1, 
p. 452), that ‘there can be no doubt that mass mutation is not Men- 
delian segregation, although the two phenomena have points of 
resemblance.” In our instance this resemblance is plain enough, 
but a splitting is called Mendelian if it is observed among the pro- 
geny of hybrids between different species, varieties, or strains, 
whereas the half mutants are hybrids between mutated and non- 
mutated sexual cells of the same parent. They are produced by one 
experimental pure line, whereas real hybrids are the result of the 
combination of different strains. The hybrid mutants start from 


a mutation; they can never be made use of as an argument against 
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the mutation theory. The names of mass mutation and secondary 
mutation, therefore, seem to be very appropriate, indicating, as 
they do, the true explanation of the phenomenon. 


G. IWIN HYBRIDS, CONSIDERED AS A RESULT OF MASS MUTATION 


In Gruppenweise Artbildung (5) I have devoted a large part to 
the study of the twin hybrids of O. Lamarckiana and its derivatives 
in their crosses with other species. I was convinced that some 
relation must exist between the cause of this curious phenomenon 
and the high degree of mutability of the species. I supposed this 
internal cause, whatever it might be, to be responsible in a large 
degree, not for the mutability itself, since this is not a special trait 
of the Lamarckiana, but for the exceptionally high degree of develop- 
ment of the quality in that species. 

Later investigations of ditferent authors, and especially those of 
RENNER, have confirmed this conception, since they do not offer 
an explanation of the problem involved on the basis of other excep- 
tional qualities of my plant. The experiments described for O. 
grandiflora, however, prove that there is still another relation, since 
the twins may be considered as the result of the fecundation of 
sexual cells which are, for a large part, in the condition of mutated 
gametes. It is evident that in crosses these latter may give differ- 
ent hybrids from those of the normal gametes of the same parent. 
I shall now try to show that the results of my crosses confirm this 
view in almost all their details. 

We have to start from the assumption that the mass mutations 
take place in the same numerical proportions as those required by 
the formula of Mendel for monohybrids; in other words, that the 
two kinds of gametes are produced in equal numbers and among 
the pollen as well as among the egg cells. Fecundation with a 
different species must then produce two kinds of hybrids, each of 
them in about 50 per cent of the offspring. Our table for the pro 
duction of /aeta and velutina in such crosses gave on the average 
52 per cent for the first and 46 per cent for the latter, and thus fully 
confirms our conception. When the crosses are repeated with mut. 
ochracea instead of the type of the species itself, no twins must be 
the result, but only uniform hybrids of the type corresponding with 
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the /aeta. Until now I have tried only one instance, O. grandiflora X 
O. Cockerelli and its reciprocal. They produced only one of the 
twins, namely, /aefa, and thus contirm our view. Other combina- 
tions should be studied for the same purpose. 

Ii Mendel’s law were applicable to the production of the twins, 
these must split after self-fertilization into three or more types. 
Our table shows that this is not, or at least not always, the case. 
The velutina never split, nor do the /aeta of O. biennis, O. syrticola, 
and O. biennis Chicago produce a splitting. Only those of O. Cock- 
erelli show this phenomenon, but here it is limited to the repetition 
of the mass mutation into velutina. From these facts we must con- 
clude that the hereditary factors involved are not in the condition 
required by Mendel’s laws. In Gruppenweise Artbildung I have 
called this deviating condition labile, leaving the question open 
whether it may be determined by means of linkage or otherwise. 

The cross of the pollen of O. grandiflora with the female gamete 
of O. biennits Chicago produces twins which are quite different from 
the Jaeta and velutina, and are therefore called densa and laxa. 
Formerly I assumed this difference to be due to the splitting of 
another factor, but my results with O. grandiflora, in connection 
with the appreciation of the complicated nature of so many muta- 
tions (7), open the prospect of considering it as due to the same 
unit, only under the influence of different linkage. In fact, if we 
assume the pollen of O. grandiflora to be dimorphous before fecun- 
dation, two types of hybrids must be expected in this cross as well 
as in others. This conception simplifies the problem, although it 
does not offer a direct proof against the presence of a special splitting 
factor for densa and laxa. These twins are constant in their pro- 
geny, even as the /aefa and velutina just considered, and thereby 
indicate the same special condition of the factors involved. When- 
ever the differentiating characters of the twins are recessive to 
those of the other parent, the twins must show the same external 
marks. The hybrids will then be uniform instead of dimorphic, 
as. for example, in our experiment with O. grandiflora XO. syrticola 

muricata). 

The cross O. grandiflora XO. biennis gave a dimorphic progeny, 


which may evidently be ascribed to the presence of mutated and 
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normal gametes in the first species. If we assume this to be the 


true interpretation, the pedigree may be written in this form: 


2) erandiflora x OLENKHIS , « 


iT 
O. grandiflora typica X biennis+O. grandiflora ochracea X bien 
First) generation biennis ochrace 
Second generation— biennis ochracea ochracea biennti 


Read in this way our experiments show that in the normal 
gametes of O. grandiflora the characters of the species are recessive 
to those of O. biennis, and that uniform and constant hybrids are 
produced. The gametes which repeated the mutation into 
ochracea, on the other hand, possessed dominant characters, and the 
offspring was hardly distinguishable from normal ochracea. But 
after self-fertilization it split off the bzennis type, especially the 
character of producing stout initial rosettes before making a stem 
and this splitting seems to conform to Mendel’s law for mono- 
hybrids. 


28 ANALOGY BETWEEN THE TWINS OF O. GRANDIFLORA AND 
O. LAMARCKIANA 


In concluding this article [ might point out the striking analogy 
between the splitting phenomena of O. grandiflora and those oi 
O. Lamarckiana. Evidently they must be considered as the results 
of the same internal causes. The chief difference is the absence of 
a Visible mass mutation in the latter species. On the contrary, the 
amount of barren grains among its seeds is double that of O. grand? 
flora. We are therefore induced to assume a second lethal factor 
linked with the characters of ochracea and laeta, respectively, and 
killing the /aefa germs of O. Lamarckiana. Or, stating it in other 
words, we may imagine the factor for weakness, which causes the 
death of a large part of the ochracea mutants after germination, to 
be replaced in O. Lamarckiana by a lethal factor, which kills the 
corresponding germs before germination 

RENNER (12) has proposed an explanation which in some 


respects parallels the views developed in this article, but, as I have 
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already explained, it differs mainly in the conception of the first 
origin of O. Lamarckiana. RENNER considers this species to be a 
hybrid between two previously existing types, corresponding to 
laeta and velutina, and sees in this hybrid condition the cause of its 
mutability. The analogy with O. grandiflora leads us, however, to 
consider this ‘hybrid condition”’ not as the cause but as a result of 
the mutability. Elsewhere I have shown that his conception leads 
to contradictions and requires too many additional hypotheses, 
even without considering the analogy with O. grandiflora (4). A 
detailed criticism of RENNER’s views from this latter standpoint, 
however, must be postponed until another opportunity. 


Summary 


t. Oenothera grandiflora Aiton from Castleberry, Alabama, splits 
in my cultures in every generation into two types. One of them 
consists of strong, green plants of the parent type; the other of 
weak, yellow individuals, of which only a few are vigorous enough 
to flower and ripen their seeds. This weak type is called O. grandi- 
flora mut. ochracea. 

2. Besides these it produces other mutants in the ordinary pro- 
portions of o.1-1 per cent, namely, mut. /orea with almost linear 
leaves and mut. gigas with 28 chromosomes and the corresponding 
stoutness of all its organs. These two types are constant from 
seed, but the gigas keeps on mutating into lorea and ochracea. 

3. The crosses among O. grandiflora, O. ochracea, and O. lorea 
show that these forms are isogamic, the pollen carrying the same 
hereditary qualities as the egg cells. 

4. O. grandiflora yields twin hybrids with the same species which 
produce twins in their combinations with O. Lamarckiana. The 
female organs of O. biennis, O. syrticola (muricata), O. suaveolens, 
the pollen of O. biennis Chicago, and both sexes of O. Cockerelli split 
O. grandiflora into laeta and velutina, whereas the cross O. biennis 
Chicago X grandiflora yields the twins densa and laxa. The twins 
appear, on the average, in about equal numbers. This splitting 
fails when the crosses are made with mut. ochracea instead of 
O. grandiflora. Their progeny is uniform and corresponds, so far 


as investigated, to the /aefa among the twins. 
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5. In other crosses of O. grandiflora the hybrids also resemble 
the corresponding ones of O. Lamarckiana. O. grandiflora Xsyrti- 
cola produces the type gracilis, O. grandiflora X biennis hybrids of 
the types of biennis and ochracea, among which the first is constant 
in its progeny, whereas the second repeats the splitting. 

6. In crosses with O. Lamarckiana, O. grandiflora produces com- 
binations of the two groups of twins. I found three such types. 
One of them embraces about one-half of the offspring and corre- 
sponds to the daefa; it is called ovata. The two others appear each 
in one-fourth of the whole culture and are called /ufea and brunnea. 
The first corresponds to the combination ochracea Xvelutina, the 
second to grandiflora Xvelulina. These triple hybrids are constant 
in their progeny, inasmuch as they do not produce individuals of 
the other types, but split off some forms which constitute different 
combinations of the parental characters and partly also of those of 
the mutants. One of them, lacking the initial rosette of radical 
leaves, appears in percentage figures which seem to correspond to 
the formula of Mendel for monohybrids. 

7. Ii the crosses are made with the mutant lJorea, this character 
is latent in the first generation and reappears in the second in about 
one-quarter of the individuals; but this rule shows some exceptions 

8. From these facts, in combination with the occurrence of about 
25 per cent of barren grains among the seeds, we arrived at the con- 
clusion that the yearly production of large numbers of ochracea is 
a phenomenon of mass mutation, analogous to the instances 
described by BARTLETT and due to an initial mutation of the ordi 
nary rare type, followed by secondary mutation in the succeeding 
generations. 

g. This initial mutability of O. grandiflora must have yielded, 
besides the ordinary mutants, hybrid mutants, produced by the 
combination of a mutated sexual cell with a normal one. If then 
the offspring of this fecundation is assumed to split in a manner 
analogous to Mendel’s formula for monohybrids, three types must 
be the result. One of them is the mut. ochracea, which is now a 
secondary mutant; the second is the mutant hybrid of the type of 
the species, which will repeat the splitting; and the third must be 
a constant form of the same type. This last does not appear. and 
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a lethal factor is assumed to answer for this gap. It must be linked 
to the otherwise pure grandiflora gametes. It explains the absence 
of the constant type, together with the presence of a corresponding 
percentage of empty seeds. 

10. In this way the mass mutation as well as the empty grains 
can be explained by the assumption of two initial mutations of the 
ordinary type. One is that into ochracea, the other is the origin of 
a lethal factor linked to the gametes which are not mutated into a 
weak, yellow form. 

11. The twin hybrids, mentioned under 4, must be the result 
of the same secondary splitting of the gametes. Those of the gran- 
diflora type-must yield the veluéina and the axa; those carrying the 
characters of ochracea must give the /aefa and the densa. 

12. The twins produced by the crosses of O. grandiflora with 
QO. biennis, O. syrticola, and O. biennis Chicago are constant in their 
progeny, but the /aefa from crosses with O. Cockerelli repeat the 
splitting into the types of the twins. 


LUNTEREN, HOLLAND 
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NOTES ON NORTH AMERICAN TREES. 
QUERCUS 
C. S. SARGEN 
(QUERCUS TEXANA Buckley... The type of this species grows on 
dry limestone hills in the neighborhood of Austin, Texas. Here 
it is a small tree not more than 7-10 m. high and often a large 
shrub rather than a tree. The branchlets are slender, glabrous or 
rarely pubescent, and red or reddish in color, and the winter buds 
are ovate, acute, with reddish, slightly or densely pubescent scales, 
and usually 4-6.5 cm. in length. ‘The leaves, which are usually 
of the same shape on upper and lower branches, are deeply divided 
by broad sinuses rounded in the bottom into 5—7 lobes, the upper 
lobe 3-lobed at apex, the lateral lobes broad and more or less divided 
at apex into acuminate lobes, with the exception of those of the 
lowest pair which are much reduced and less deeply lobed; the base 
of the leaf is broadly cuneate or concave-cuneate. The leaves are 
only occasionally furnished on the lower surface with small axillary 
tufts of pale hairs; when they unfold they are thickly coated on 
both surfaces with pubescence and are often bright red. On the 
small trees growing on the dry hills of central Texas the acorn is 
about 1.5 cm. long and inclosed for one quarter to one-half its 
length in a turbinate cup covered with thin, closely appressed, 
pubescent scales rounded at the narrow apex. Descending some- 
times from the hills into better soil, the Texas oak grows taller and 
produces fruit occasionally 2.5 cm. in length, with a turbinate 
cup comparably less deep than that of the smaller fruit produced 
on the neighboring hills. On the Edwards Plateau in western 
Pexas trees occur with acorns acute at apex, about 2 cm. long 
and only 7 or 8 mm. in diameter. On some trees in this region the 
leaves are 5-lobed with broad shallow sinuses. The following 
forms from western Texas can be distinguished: 
(QUERCUS TEXANA var. chesosensis, n. var..—Differing from thx 
type in the acuminate lobes of the leaves and smaller cups 
Dry rocky lower slopes of the Chesos Mountains. Brewster County, Tex 


G. B. Sudworth, November 15, 1913 


Botanical Gazette, vol. 65 
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The leaves of this variety are oblong to oblong-obovate in outline, broadly 
cuneate or occasionally sharply cuneate at base, divided by broad sinuses 
rounded in the bottom into 5 or 7 narrow acuminate spine-tipped lobes, the 
lateral entire, the elongated terminal lobe slightly 3-lobed at apex; they are 
thick, lustrous on the upper surface and glabrous or sometimes pubescent 
below, furnished with small axillary tufts of hairs, s-ro cm. long and 2-8 cm. 
wide, the terminal lobe of the larger leaves being sometimes 5 cm. in length; 
petioles slender, glabrous, often tinged with red, 5-15 cm. long. The nut is 
about 8 mm. long and 5 mm. in diameter, pointed and tomentose at apex, and 
inclosed for one-quarter of its length in a turbinate cup covered with the thin 
scales rounded at apex of Q. -fexanu. 

It is a shrub or small tree with slender, glabrous, bright orange red branch- 
lets becoming reddish brown in the second year, and acute winter buds 
1-5 mm. long covered with brown more or less tomentose scales. It is possible 
that this is the oak from the mouth of the Pecos River described by Torrey 
(Bot. Mex. Bound. Surv. 206. 1858) as Q. coccinea var. microcur pa. 

A specimen of a plant which differs only from those from the Chicos 
Mountains in the darker color of the branchlets was collected by Buckley in 
1875 near Fort Davis, in Jeff Davis County, Texas. The shape of the leaves of 
these trees is very different from those of Q. fexunu of central Texas, and in 
spite of the similarity of the fruit it may be possible, when more material is 
available, to separate this form specifically 


QUERCUS TEXANA var. stellapila, n. var.-—Differing from the 
type in the clusters of fascicled hairs which cover both surfaces of 
the mature leaves and the branchlets of the year. 

Sproul’s Ranch above Fort Davis. Davis County, Texas, alt. 2000 m., 
D. M. Andrews (no. 74. type), August 25, 1913. 

The leaves of this variety, which is a small tree, are thick, dark bluish 
green above, yellowish below, oblong-obovate, acuminate at apex, cuneate 
or occasionally rounded at base, and divided by wide shallow sinuses rounded 
in the bottom into broad usually entire acute lobes. They are 7-12 cm. long 
and 5-7 cm. wide; petioles slender, 5-6 cm. in length. The fruit, although 
slightly larger, cannot be distinguished from that of var. chesosensis. This 
tree in the shape of the leaves, their short petioles, and in the persistent 
fascicled hairs which cover them and the branchlets is the most distinct of the 
forms which I refer to Q. fexana. 


In the paper in which he described Quercus texuana BUCKLEY 
described another Texas oak: 

QUERCUS SHUMARDIL Buckley, Proc. Acad. Nat. Sci. Phil. 1860. 
444.—Quercus rubra var. texana Buckley, loc. cit. 1881. 123. 


This is a large tree of low woods, with grayish or grayish brown 
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branchlets and oblong-ovate acute winter buds s—6 cm. in length, 
covered with glabrous or rarely slightly pubescent yellowish brown 
scales scarious on the margins. The leaves are always furnished be- 
low with large conspicuous tufts of hairs in the axils of the veins and 
on the upper branchlets are deeply divided by broad sinuses into nar- 
row acute lobes, and although often larger resemble in shape those of 
Q. fexana. but the lower leaves are 7-lobed with short broad lobes 


separated by narrow sinuses pointed or rounded in the bottom, ani 


« 


re often 15-20 cm. long and 10-12 cm. wide, and are broadly 
acuminate or truncate at base. The nuts are oblong-ovate, nar 
rowed and rounded at apex, frequently 3 cm. long and 2 em. in 
diameter, the base only inclosed in a shallow saucer-shaped cup 
covered with thin or often with conspicuously tuberculate pale 
pubescent or nearly glabrous scales. Leaves of sterile branchlets 
from the tops of this tree are often dithcult to distinguish from 
those of Q. dexana, and the best characters by which these oaks can 
be distinguished are found in the red brown more or less pubescent 
buds and reddish branchlets of Q. fexana and its varieties, and in 
the usually glabrous grayish buds and grayish branchlets of Q 
Shumardii and its variety. The close relationship of these trees is 
shown, however, in the occasional occurrence in Missouri of trees 
of QO. Shumardii with reddish, slightly pubescent buds and reddish 
branchlets. 

Quercus Shumardit ranges from eastern Texas through the valley of the 
d Indiana 


western Ohio, and through the Gulf and south Atlantic states to North Carolit 


Mississippi River to northern Missouri, southern Illinois at 


Under favorable conditions it becomes one of the largest of American oaks, ar 


lividuals up to go m. in height with trunks 1.5 m. in diameter and much 





buttressed at the base are not rare [frees with the much thickened and with 
the thin cup-scales grow together over the whole region occupied by this 
species. The fruit with thin cup-scales is often difficult to distinguish fron 


that of the northern red oak. and it is () Shumardii which has often been mis 


taken for it in the eastern Gulf states, where the northern tree is extremely rare, 


din southern Missouri and in Texas, where it does not appear to grow 


On the trees with the saucer-shaped cups others occur with deep cuy 


shaped cups. This is the Q. Schneckii Britton, and as the trees with the 
shallow and with the deep cups do not otherwise differ, the latter is best con 
sidered a Variety of the former If this view is adopted it becomes 


QUERCUS SHUMARDIL var. Schneckii, n. var 
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QUERCUS TEXANA Sargent, Silva N. Am. 8:129 (in part). 
1895 (not Buckley).—Q. Schneckii Britton, Man. 333. 1901. 
Differing from the type in the cup-shaped cups of the fruit covered 
with thin or rarely toward the base with much thickened scales. 

This is the more common form in the Mississippi valley, and although not 
rare in the Gulf and south Atlantic states, it is less common there than the 
type. Forms with thickened cup-scales I have seen only on specimens collected 
by 7. G. Harbison “from large wide-spreading trees in low rich soil in river 


bottoms north of Vicksburg, Mississippi,” October 27, 1916. 


QUERCUS COCCINEA Moench.An interesting form of the 
scarlet oak may be distinguished as 

(QUERCUS COCCINEA var. tuberculata, n. var. Differing from 
the type in the much larger fruit, with cup-scales more or less thick- 
ened below the middle of the cup-shaped or turbinate cup, those 


of the upper row thin and forming a distinct marginal ring. 


Bluffs of the Alabama River, near Berlin, Dallas County, Alabama. C.S. 
Surgent, April 19, 1915; R. S. Cocks, August 27, 1915 (no. g12), September 1, 
1915 (no. 940), August 24, 1916 (no. So8. type). 

In the habit of this oak, which is a large tree, in the bark of the trunk, and 
in the leaves there is nothing to distinguish it from the typical Q. coccinea. 
Phe location is exceptional, for this tree ranges south along the Appalachian 
Mountains and their foothills. and has not been found before east of the Missis 
sippi River south of northern Georgia and northeastern Mississippi. In other 
parts of the country the cup-scales of Q. coccinea sometimes show a tendency 
to thicken, although in a less degree than those on these Alabama trees; and 
I have seen specimens with such thickened scales from a tree growing near New 


Bedford, Massachusetts, and on one from Tennessee without exact locality. 


(QUERCUS RUBRA L.—-The specimen on which LINNAEUS based 
his Q. rubra (Q. falcata Michx.) came from Virginia and has ovate 
to obovate long-stalked leaves narrowed and rounded or cuneate 
at base, with a long acuminate entire or slightly lobed terminal lobe 
and 2 or 4 large acuminate lateral lobes pointing forward. Leaves 
of this form, which must be considered the typical form of Q. rubra, 
are pubescent early in the season on the upper surface, becoming 
nearly glabrous before autumn. The lower surface is covered 
more or less thickly with rusty or pale pubescence. This is 
the common form of the southern red oak in the Atlantic states 
north of Virginia. On some trees leaves occur which are broadly 
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obovate and 3-lobed at apex, with rounded or acute lobes, the 
terminal lobe being sometimes slightly lobed, and are rounded or 
cuneate at base. On some individuals all the leaves are 2-lobed 
and these may be distinguished as 

(QUERCUS RUBRA var. TRILOBA Ashe, Proc. Soc. Am. Foresters 
Ir:go. 1916. QV. cuneala Wangenheim, Nordam. Holz. 78. pl. 5. 
fig. 14. 1787; Q. triloba Michx. Hist. Chénes Amér. no. 14. pl. 26. 
iso1; QO. rubra Abbott and Smith, Insects of Georgia, 1:09. pl. 50. 
1797 (not Linnaeus); Q. falcata 8 triloba Nutt. Gen. 22241. 1818. 

The leaves of this variety vary from 5 to 8 cm. in length and from 
4 tog em. in width, and are glabrous on the upper surface and 
grayish or yellowish pubescent on the lower surface. So far as | 
have observed, this variety of the southern red oak does not grow 


to a large size, and trees more than 10-15 m. tall are not common. 


It is nowhere abundant, and the only specimens from the northern states 


which I have seen were collected by J. K. Small in the vic inity of Pleasant 
Grove, Lancaster County, Pennsylvania, in June 1881, and by Charles C. Deam 
in Jefferson County, Indiana (nos. 16, 253, 18775). On dry uplands near 


Milledgeville in central Georgia it is the common form of red oak. I have 
not seen specimens from Louisiana, and only one specimen collected by E. J 
Palmer (no. 12765) near Houston, Harris County. ‘Texas. from any part of th 


region west of the Mississippi River. 

\ form of the southern red oak with oval or oblong leaves deeply 
divided into 5-11 acuminate often falcate lobes and white-tomentose 
below may best be considered, as ELLiorr who first noticed this tree 
considered it, a variety which now becomes 

QUERCUS RUBRA var. PAGODAEFOLIA Ashe, Proc. Soc. Am. 
Foresters 11:90. 1916. Q. falcata var. 8 pagodaefolia Elliott, Sk. 
2:6005. 1824: QV. pagoda Ratinesque, Alsograph. Am. 23. 1838; 
(). pagodaefolia Ashe, Bor. GAz. 242275. 1897; Sargent, Man. 244. 


fig. 197. 1903. 


\t one time I believed that this oak might be distinguished specifically 


from Q. rubra, basing my opinion on the paler bark of the trunk, on the shape of 


the leaves with more numerous and more acuminate lobes, often repand-dentate 


it the apex. on the whiter pubescence on their lower surface. and on the fact 
that this tree often grows in lower situations and in moister soil than those which 


QO. rubra selects; but further field observations show that these charact 


ters 


cannot be ce yx nded upon. Trees ol the two tlorms grow in low ground and on 
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uplands. Pale bark occasionally occurs on trees of the typical form and dark 
bark on trees with the leaves of var. pagodaefoliu, and leaves typical of the 
two forms are often found on the same tree. 


An oak which has long puzzled the students of our southern 
trees who have tried to refer it as an extreme form to Q. rubra vat. 
pagodaefolia has recently been distinguished by ASHE as 

(QUERCUS RUBRA Var. LEUCOPHYLLA Ashe, Bull. Charleston Mus. 
13:25. 1917.—-Differing from the type in the shape of the leaves, on 
upper branches nearly as broad as long, deeply divided into 5~7 
broad lobes and brownish pubescent below, on lower branches 
slightly obovate, less deeply divided and only slightly pubescent 
on the lower surface. 


The fact that the leaves on the upper and lower parts of the tree are 
different, as ASHE points out, has added to the difficulties of understanding 
this tree. The leaves on upper branches are deeply [—7 lobed, being broader at 
the apex than those of var. pugodaefolia; they are rounded at base, thick, 
glabrous on the upper surface and more or less thickly coated below with brown 
ish pubescence, and are usually ro-15 cm. long and g-15 cm. wide. The leaves 
on lower branches are slightly obovate, rounded or cuneate at base, and usually 
7-lobed; the terminal lobe is acute or rounded and often slight ly 3-lobed toward 
the apex; the lateral lobes of the upper pair are much larger than the others 
and often slightly lobed at the broad apex; those of the lower pairs are 
nearly triangular and acute. These leaves are thin, dark green, sometimes 
pubescent, becoming glabrous on the upper surface, sometimes thickly covered 
with pale or brown pubescence on the lower surface, and are often 12-25 ¢m 
long and 10-20 cm. wide. Occasionally trees occur on which the leaves are 
obovate, gradually narrowed from below the middle into a long cuneate base, 
and only slightly lobed toward the apex with entire acuminate lobes. HArRB1 
SON has observed that the hilum of the nut of this variety is pink and that the 
hilum of other forms of Q. rubra is always yellow. 

This form of red oak is a large tree, 30-40 m. high, and is found from the 
coast of Virginia to northern Florida, and through the Gulf states to eastern 
Pexas, ranging northward to northern Arkansas, where it appears in a form 
in which the lobes of the leaves are rather narrower than those on trees farther 
south, thus approaching var. pagodaefolia. This form of the southern red oak 
is common in the low woods about River Junction, Florida, where it grows to a 
very large size, and in central Mississippi. Often the leaves on the lower 
branches cannot be distinguished by their shape and pubescence from those of 


Q. velutina, and specimens have been referred to that species 


QUERCUS NIGRA L.—In the shape of the leaves the water oak 
is one of the most variable of the oaks of the United States. In 
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what must be considered the type of the species, as LINNAEUS 
based his description on GRONOVIUS’ ** Quercus foliis cuneiformibus 
obsolete trilobis’” and on Caressy’s figure (Nat. Hist. Car. 1: 
pl. 20), the leaves are oblong-obovate, gradually narrowed and 
cuneate at base and enlarged often abruptly at the broad rounded 
entire or oc¢ asionally obs« urely 2-lobed apex. Qn trees with such 
leaves, and especially on vigorous young branchlets, the leaves are 
sometimes pinnatifid with acute, acuminate, or rounded lobes, or are 
deeply 2 lobed at apex, or are broadly oblong-obovate and rounded 
at apex with entire or undulate margins. Occasionally on upper 
branches a linear-lanceolate leaf similar in shape to those of seed- 
ling plants can be found. The leaves of the seedlings ditfer more 
from the leaves of older trees than in any other of our oaks, and 
are linear-lanceolate with entire or undulate margins, or are occa 
sionally lobed with one or two pointed lobes, and are often deeply 
3-lobed at the broad apex with acuminate rounded lobes; such 
leaves are occasionally furnished below the middle with a single 
acuminate lobe, leaves of all these forms often occurring on one 
plant less than 1 m. tall. On occasional mature trees all the leaves 
are trilobed at the apex, and such leaves appear so different from 
the common form of the water oak that this form may be distin- 
culshed as 

(JUERCUS NIGRA var. tridentifera, n. var.--Ditfering from the 
type in the oblong-obovate leaves, gradually narrowed below into 
an elongated cuneate base and gradually widened above into a 


more or less deeply 3 lobed apex, the lobes rounded or acute 


LovutsiANa. -Near Laurel Hill, West Feliciana Parish, ( and § 
\pril 13, 1016 (type); Loranger, Tangipahoa Parish, Cocks and Sargent, 
March 30 17; Audubon Park, New Orleans, R. S. Cocks, October 8, 1913, 
( S. Sal nt, March 31, 1917 

Mississippr. -Liberty Road, near Natchez, Adams County, Miss C. ¢ 
Compton, April 19, 1915; near Jackson, Hinds County, 7. G. Harbison (no. 8 
May 20, 1915 

\LABAMA. -Roadsides near Selma, Dallas County, C. S. Sargent, April 

TEXAS Navidad River, Lavaca County, low woods, E. J. Palmer (no 

37). March 20, 1916 (no. go86, with some leaves acute and laterally lobe 


March 6 I 0 
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VIRGINIA.-—Near Suffolk, Nansemond County, .1. Reider, August 18. 1908. 
On the tree at Loranger, Louisiana, a few of the leaves are elliptical to 
oblong-obovate, entire and acuminate at the ends. On Cocks’s specimens from 
New Orleans the leaves at the base of the branches are broad at the apex and 
distinctly 3-lobed with rounded lobes, and the lobes are narrow and long 


acuminate and are often also laterally lobed 


Quercus microcarva Small appears to be only a depauperate 
form of var. éridentifera, which may be called 

(QUERCUS NIGRA Var. TRIDENTIFERA f. microcarya, n. f.--(Q. mi- 
crocarya Small, Bull. Torr. Bot. Club 28:357. 1901.--Differing from 
Q. nigra var. tridentifera in its smaller leaves and fruit and in its 
dwarf habit. 

Crevices in the rocks and in thin dry soil on the slopes of Little Stone 
Mountain, Dekalb County, Georgia 


Quercus rhombica, n. sp.-Leaves rhombic, rarely oblong- 
obovate to lanceolate, acute or rounded and apiculate at apex, cune- 
ate at base, the margins entire and slightly undulate, on vigorous 
shoots occasionally furnished near the middle with a pair of short 
broad or rounded lobes; when they unfold, deeply tinged with 
red, covered with short pale caducous pubescence, and furnished 
below with more or less conspicuous usually persistent tufts of 
axillary hairs, and at maturity thin, dark green and lustrous on the 
upper surface, pale on the lower surface, g-12 cm. long and 3.5 
5 cm. wide, with stout conspicuous yellow midribs and slender 
primary forked veins; turning yellow and falling gradually in early 
winter; petioles yellow, 5-12 mm. in length. Flowers not seen. 
Fruit ripening at the end of the second season, sessile or short- 
stalked; nut ovate, rounded at apex, thickly covered with pale 
pubescence, about 1 cm. long and 1.5 cm. in diameter, with a thin 
shell lined with hoary tomentum and pale orange colored cotyledons; 
cup saucer-shaped to cup-shaped, rounded on the bottom, silky 
pubescent on the inner surface, the scales reddish brown, rounded 
at apex, slightly pubescent, loosely appressed with free tips. those 
of the upper rank thin and ciliate on the margins. 

\ tree often 40-50 m. high, with a tall trunk 1-1. 5 m. in diameter, covered 
with pale slightly furrowed bark, stout wide spreading smooth branches form 
ing a broad head, and slender glabrous branchlets red brown in their first 


season and dark gray the following year 
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Borders of swamps and low wet woods of the coast region from the Dismal 
Swamp, Virginia, to eastern Texas; common, especially in southern central 
\labama and in Louisiana, where in the western part of the state it extends 
north of the Red River. 

VIRGINIA. -Dismal Swamp, L. F. Wurd, 1887 (distributed as QO. aguati 
var. duurifolia); C. L. Pollard, May 30, 1896 

NORTH CAROLINA. -New Berne, Craven County, 7. G. Harbison, June to 
rot7 (nos. 3, 4); Wilmington, New Hanover County, 7. G. Harbison, June 
tot7 (no. 110); Abbottsburg. Bladen County, 7. G. Harbison, May 3, 1916 

SoutH CAROLINA. -Darlington, Darlington County, 7. G. Harbisoi 
December 1o, 1917 (no. 4); Yemassee, Hampton County, 7. G. Hurbisoi 
December 7. 1917 (no. 1) 

GeorGIA. ~—Lumber City. Telfair County, 7. G. Hurbison, May 30, 19017 
(no. 9), December 3. 1917 (no. 11 

FLORIDA. —Jacksonville, Duval County, 7. G. Hurbison, December 
1017 (nos. 17, 20): San Mateo, Putnam County, 7. G. Harbison, December 6 
tor7 (no. 36): River Junction. Gadsden County, 7. G. Harbison, April 19, 1917 
(no. 110), November 2, 1917 (nos. 141, 156 

(ALABAMA. -Cottondale, Tuscaloosa County. 7. G. Harbison, May toa 
tot7 (no. 38); Mount Vernon, Mobile County, 7. G. Harbison, May 19. 1917 


(no. 16); Cedar Creek, near Selma, Dallas County, R. S. Cocks, Septembet 


1017; Sardis (now Berlin), Dallas County, R. S. Cocks, October 2, 1917 (no 
1700 LV pe 
Lourtstana. —Slidell, St. Tammany Parish, R.S. Cocks, September 30, 1917 


Mandeville, St. Tammany Parish, R. S. Cocks, September 1o14 (no. 4608 
Springteld, Livingston Parish, Cocks and Surgent, March 29, 1917. R. S. ¢ 
October 3. ro17 (no. 4710); Welsh, Jett Davis Parish, E. J. Palmer, Septembe 


rors (no. 8485); Lake Charles, Calcasieu Parish, C. S. Surgent, March 24. 10 


Natchitoches, Natchitoches Parish, E. J. Palmer, May 4, to15 (no. 7300 
Monroe, Ouachita Parish, £. J. Palmer, October 4. 1915 (no. 8934); Pineville 
Rapids Parish, R. S. Cocks, October 3, 1017 (no. 470 

feXAs. —Beaumont, Jefferson County, E. J. Palmer, Apri ror 


s24). C. S. Sargent, March 23, 1917 


Q. rhombica has usually been confounded with Q. nigra L. except in Vir 


git 
and Louisiana, where it has passed for Q. laurifolia Michx From Q. nig 
it differs in the shape of the leaves, in its larger fruit with deeper cups. rounde 


not tlat on the bottom and covered with less ( losely appresst d and less pubes 
cent scales, in its pale r bark and more persist¢ nt leaves Fron () lit) 


differs in the shape of its thinner leaves which turn yellow and fall gra¢ 





the early winter, and in its larger fruit with much deeper cups 


QUERCUS RHOMBICA var. obovatifolia, n. var.—Ditfering fron 


the type in the obovate leaves at the ends of the branches. rounded 


or slightly 3-lobed or undulate at the broad apex 
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rhe terminal leaves of this variety, which are sometimes 1o-11 cm. long 
and 6-7 cm. wide, show a relationship with Q. nigra L., but typical Q. rhombica 
leaves occur on the same branches. ‘The texture, color, and venation of all 
the leaves are those of Q. rhombica, and the fruit with a cup 2.5 cm. in diame- 
ter is that of that species, as are the winter buds and branchlets. 

\ single tree in low woods, Beaumont, Jefferson County, Texas, £. J. 
Palmer, September 14, 1917 (no. 1274, type). 

(QUERCUS LAURIFOLIA Michx.-This is one of the least variable 
of the southern oaks. The branchlets are always glabrous, and the 
leaves, which are thicker than those of Q. Phellos L., are dark green, 
very lustrous, and glabrous. On the branches figured by MicHAux 
the leaves are generally elliptic, but sometimes slightly broadest 
above the middle, acuminate at the ends, and 6-12.5 cm. in length. 
Occasionally trees occur on which lanceolate leaves are found, but 
in its most common form the leaves of the laurel oak are elliptic and 
usually not more than 7-8 cm. in length. The leaves of seedlings 
in their first season are broadly obovate, rounded and 3-toothed 
or lobed at apex, or are often furnished above the middle with short 
acute lobes. On leading shoots oblong-obovate leaves acute or 
rounded at apex sometimes occur, and such leaves are occasion- 
ally 3-lobed at apex. When the ends of branchlets have been 
broken or injured by cattle or horses, summer shoots growing 
from lateral buds often produce only small narrow oblong leaves 
irregularly divided into narrow acuminate apiculate lobes, but 
sometimes at the base of summer shoots the leaves are much larger, 
oblong-obovate, rounded, and obtusely lobed at apex. Usually 
the leaves of Q. laurifolia are acute at apex, but occasionally obovate 
leaves rounded at apex are found among leaves of normal shape; 
and on some individual trees all the leaves, although varying much 
in width, are of this shape. It was for a tree with such leaves that 
MicHAUX proposed the name of 

(QUERCUS LAURIFOLIA (HYBRIDA) Michx. Hist. Chénes Amér. //. 
7S. 1801.—Ditiering from the type in its obovate leaves rounded 
it apex. 

MicHAvux, although he suggested that this tree might have been a hybrid 
between the laurel and water oaks, apparently believed that it was a mere 

riety of the former, which he says it resembled in all other characters. This 
iriety of the laurel oak, although widely distributed, is not common. It is the 


only form of the laurel oak which I have seen from Virginia, where it was col 
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lected on the banks of the Blackwater River, near Zumi, Isle of Wight County 
by A. Rehder in August 1908. I have seen speeimens from New Berne, Nort} 
Carolina, where it grows In low voods and where it had been planted as a street 


tree, from Darlington and Blutiton. South Carolina, and from the banks of the 


\palac hicola River at Chattahoochee. Florida 


(QUERCUS LAURIFOLIA var. tridentata, n. var.-Differing from 
the type in its 3 lobed leaves. Leaves oblong-obovate to oblong, 
gradually narrowed and acute or rounded at base, 3-lobed at apex, 
often slightly repand below, the terminal lobe acuminate and much 
larger than the lateral lobes; at maturity thick, glabrous, dark 
green and lustrous above, paler below, 6-12 cm. long and 2-4 cm 
wide, with prominent yellow midribs and primary veins; petioles 
stout, glabrous, 5 10 mm. in length. Spring leaves and flowers not 
seen. Fruit as in the tvpe. A large tree with reddish glabrous 
branchlets, becoming light gray in their second year, and ovate 


acute puberulous winter buds. 





\ single tree 1n a row ol if nted trees me ol he Streets ot Orlance 
Orange Co ty. Florida, Tl. G. Harbison, December 5. 1917 (no 0 Three 
lobed leaves occasiot! ally occur o1 igorous shoots ot QV. law 1, but on this 
tree all the leaves are 3-lobed and are rather larger than those of the commor 





yy MIcHAUN D he truit of O ae ‘ 
rather large pparel ly ot very closely presse 
s( the cup is saucer-shaped 1 only slightly rounded « ‘ 
Y all closely appressed slightly pubescent scales 
() 110) ,. which Is one Ol the most magnificent ol the America! MAKS 
. chietly confined to the coast regio . Where it is found fron Virgir 
to southern Florida and along the Gulf coast to Mississippi. It is commor 
the interior of the Florida pel insula. and is not rare in the souther ounties 
Georgia From further inland I have seen specimens from D gt 
Darlington County, South Carolina, from the neighborhood of August 
Richmond County, Georgia, and from Tuskegee. Macon County. Al 
ul these may have been fron plant 1 trees as the laurel oak h s long beer 
pop lar stree 1 sl le tree e southeastet s es Phe Cl ¢ sm 
CVE Treen | t the il ( r cs beg vr idu lly oO Vell 
then brown. and whe ) the buds Degin to swell al the appearance Of spr 
drop almost simultaneously. leaving the branches bare for week or two 
hen they are again COVE red vith ll foldir gv ke ives 


(QUERCUS CINEREA Michx.—The influence of soil conditions on 


the growth of trees is well shown by this oak. On dry and sterile 
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sand hills it is rarely more than ro m. tall and usually much smaller, 
with a short trunk and rigid erect branches which form a rather 
open and unsymmetrical head, but in the richer moist soil of the 
flats covered by pine woods in the center of the Florida peninsula 
it is often a tree 20-25 m. high. with a tall trunk and a wide head of 
gracefully drooping branches. The leaves of Q. cinerea are usually 
entire, but on the ends of branches of occasional trees leaves occur 
which are oblong-obovate and more or less lobed at the acute or 
rounded apex, or are divided into short lateral acuminate lobes. 
This form has been described as 

QUERCUS CINEREA 8 DENTATO-LOBATA A. DC. Prodr. 16’ 
1864. 

Specimens of such leaves I have seen only from Lumber City and Climax, 
Georgia, San Mateo and Orlando, Florida, and from Cottondale and Mount 
Vernon, Alabama, where they were collected in May and November 1017 
by 7. G. Harbison; from Chestnut, Natchitoches Parish, Louisiana (Palmer 


no. 9471); and from San Augustine, San Augustine County (Palmer no. 9511), 
and Bryan, Brazos County, Texas (Palmer no. 10747). 


Quercus ALBA L.--There are three varieties of the eastern 
white oak. 

1. The tree with leaves deeply divided, sometimes nearly to the 
midrib, into narrow lobes lanceolate or obovate and often toothed 
at apex, and sessile or long-stalked fruit, the scales of the cup being 
often much thickened. This is the Q. alba of LINNAEUS, his ‘* Quer 
cus foliis oblique pinnatifidis: sinubus angulisque obtusis,”” as 
he quotes CATEsBY’s description and figure which represents this 
form with deeply divided leaves. It is the Q. alba pinnatifida ot 
MicHAux (Hist. Chénes Amér. pl. 3. fig. 1. 1801), who considered 
it the type, as did Micuavx fils; and it is this form, although it has 
been usually treated as a variety in recent years, which must be 
considered the type of the species. 

2. The tree with leaves less deeply divided, with broad rounded 
lobes and usually smaller generally sessile fruit. This form appears 
to have been first figured by Du Rot in 1772 in his Harbk. Baumz. 
pl. 5. fig. r. Ut is the Q. alba of ABBorT and Situ (Insects of 
Georgia, pl. 85) and of EMERSON’s Trees of Massachusetts; and it is 
this form which later authors have usually considered to be the type 


of the white oak. This variety may be distinguished as 
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(QUERCUS ALBA var. latiloba, n. var. Differing from the type 
in its leaves less deeply divided into broad rounded lobes and in its 
usually smaller fruit. 

3. The tree with obovate leaves with margins undulate or 
slightly lobed with broad rounded lobes. This is the Q. alba 
(repanda) of MicHAaux (Hist. Chénes Amér. pl. 5. fig. 2. 1801 
According to MICHAUX this form of the white oak was common in 
his time in the Carolina forests, but I have never seen but one tree, 
and this is growing by the side of the road between Springfield and 
Ponchatoula in Tangipahoa Parish, Louisiana, where Professor 
Cocks and [ found it on March 29, 1917, just as the staminate 
flowers were falling and when the tree was very conspicuous from 
the thick coat of silvery white tomentum which covered the lower 
surface of the half-grown leaves. Cocks collected fruiting speci 
mens from this tree on October 3, 1917, when the leaves wer 
glabrous, rounded at apex, undulate or slightly divided on th 
margins into short broad rounded lobes. The fruit is raised on a 
peduncle 1 cm. long and is 2.5 cm. in length, with unusually thick 
ened turbinate cup-scales. A specimen ex herb. H. A. Gleason. 
without fruit, on which some of the leaves were of this form. was 
collected by G. P. Clinton at Herod, Illinois, in April 1808. 

(QUERCUS AUSTRINA Small, Fl. Southeastern U.S. 353. 1903. 
In the original description of this tree it is said to attain a height of 
is m., with a trunk diameter of about t m. The bark is described 
as rough and the leaves as ** whitish tomentulose but soon becoming 
glabrous and more or less glaucous beneath.” River banks, Georgia 


and Alabama, are given for the range. 


It is probable that this description of the young leaves was made fron 
a specimen of QO. Durandii Buckl., which often grows with Q. austrina, for the 
young leaves of Q. Durandii are white-tomentulose on the lower surface, whik 
those ol ) austrina are always green and glabrous rrees ot QV. austrina ar 
often 20-25 m.and occasionally 30-35 m. high, with trunks 1 m. in dian 
eter. It ranges from the coast of South Carolina to western Florida 
central Alabama, and central Mississippi, and although not generally dis 
tributed is not rare. The earliest specimens which I have seen were col 
lected at Bluffton, South Carolina, in 1883 by MELLICHAMP. who considered 
it a hybrid 

It has been suggested (AsHE in Proc. Soc. Am. Foresters 11:89) that this 


is the Q. sinuata Walter (FL. Car. 235), the leaves of which were described as 
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“supra pallidis, subtus subglaucis,” but as the leaves of Q. uustrina are bright 
green on both surfaces, WALTER'S Q. sinuata was probably not that species. The 
lescription of the leaves would better apply to Q. Durandii Buckl., although 
the leaves of that species are not ‘supra pallidis,” but, **subplanis”’ might be 
ised to describe the very shallow cups. Q. Durandti, however, is not known to 
grow in Carolina or nearer Charleston than Albany, Georgia, which so far as I 
know is the eastern station for this oak, and it is hardly safe to take up WAL- 
rer’s name for Q. Durandii, especially as his specimen is not found in his 
herbarium in the British Museum. 


QUERCUS STELLATA Wang.-That the post oak should have 
developed many forms is not surprising, for it is distributed from 
southern Massachusetts to western Oklahoma and to western 
lexas, and is found on dry hillsides, sandy plains, and deep bottom 
lands often inundated for several weeks at a time. Except in size, 
the fruit of Q. stellata shows little variation, and the leaves, which 
vary greatly in shape and in the character of their pubescence, 
cannot be depended upon to separate the different forms. On 
what is considered the typical post oak the upper lateral lobes of the 
leaves are broad and truncate or slightly lobed at apex. On trees 
with leaves of this shape leaves are often found with the upper lobes 
narrowed and rounded at apex; and the clusters of fascicled hairs on 
the upper surface, which usually well distinguish through the season 
the northern or typical form of this tree, are often early deciduous 
or entirely wanting from other forms. On the northern tree the 
branchlets of the year are stout and thickly covered with pale 
tomentum, and on some of the southern forms the branches are more 
slender and glabrous or only slightly pubescent when they first 
appear, and in the branchlets is the best character I have found by 
which to group the different forms. The pubescence on the lower 
surface of the leaves of forms with glabrous branchlets is usually 
loose or floccose and sometimes deciduous. ‘The close pubes¢ ence 
of fascicled hairs, however, found on the lower surface of the leaves 
of the typical post oak, is found also on some of the forms with the 
glabrous branchlets. Forms of the post oak with scaly bark, like 
that of the white oak, have always with one exception, so far as | 
have been able to observe, glabrous branchlets and occur only in 
the south, and the forms on which all or nearly all of the leaves have 


yuunded lobes are also southern. 
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In the woods 12 miles west of Opelousas, Louisiana, in wet, often 
inundated ground, there are large post oaks with square lobed leaves 
glabrous on the upper surface in April, tomentose branchlets, and 
pale scaly bark. These trees most resemble, except in their bark 
the typical post oak, but there is not now sufficient material avail- 
able to make it possible to treat them as a variety. The following 
varieties with tomentose branchlets can be distinguished: 

QJUERCUS STELLATA var. Boyntonii, n. var.--Q. Bovuntonii 
Beadle, Bilt. Bot. Studies 1:47. 1901.--Difiering from the type in 
the shape of its obovate leaves mostly 3-5-lobed toward the apex 
with small rounded lobes, and in their yellowish brown pubes- 
cence. The leaves are oblong obovate, gradually narrowed and 
cuneate or rarely rounded at base. and 3~-5-lobed above the middle 
with broad rounded lobes; when they unfold they are stellate 
pubescent above and tomentose below with a thick coat of rust\ 
brown stellate hairs, and at maturity are subcoriaceous, dark green, 
lustrous and glabrous on the upper surface. tomentose on the 


lower surface, g- 12 cm. long and 4—-7 cm. wide; petioles pubescent. 
) ~ } / | | 


5 ro cm. in length. The cups of the fruit vary from cup shape to 
turbinate and their scales are thin and sometimes much thickened 


toward the base of the « up and are hoary tomentose. 


\ shrub or small tree spreading into thickets, 1-5 m. tall, with stems 
covered with rough dark gray furrowed bark, gray-brown branches, and 
branchlets coated during their first season with vellowish brown tomentun 
and glabrous or slightly pubese ent in their second season In the shelter o 
narrow glades on the summit of Lookout Mountain above Gadsden and 
Attala, Etowah County, Alabama 

The dwarf habit of this little oak is due probably to the ¢ xposed positiol 
and high altitude where it grows. It is best distinguished from other forms 
of dwart post oaks by the color of the vellow brown pubes ence on the leaves 
and branchlets, for the fruit is not different from that of the typical post oak, 
and the shape of the leaves is similar to that of many post oak leaves wit! 


rounded lobes 


(QUERCUS STELLATA var. attenuata, n. var. Differing from the 
type in the oblong to oblong-obovate narrow leaves 3-lobed at 
the apex with small. usually rounded lobes, the lateral rarely trun- 
cate at the apex. below slightly undulate or lobed with one or 


with two small lobes and gradually narrowed to the cuneate base; 








438 BOTANICAL GAZETTE [MAY 


at maturity glabrous, smooth or scabrate above and thickly coated 
below with pale pubescence, 8-14 cm. long and 3-4.5 cm. wide 
across the terminal lobes; petioles slightly pubescent, 1—-1.5 cm. in 
length; spring leaves and flowers not seen. Fruit nearly sessile; 
acorn not more than 1.5 cm. long and inclosed for half its length in 
the turbinate cup 1-1.5 cm. in diameter. A tree with stout tomen- 
tose branchlets. 

Arkansas Post on the White River, Arkansas County, Arkansas, John H. 
Kellogg, September 24, 1909. Judging by the number of specimens made by 
Kellogg, this must be a common tree at Arkansas Post. Untortunately I have 
no notes on its size or the nature of the bark. The leaves resemble in shape 
those of var. paludosa, but the pubes ence on the lower surface is not so dense, 

nd the tomentose branchlets distinguish it from that variety. 


(QUERCUS STELLATA var. parviloba, n. var. Differing from the 
type in the smaller lobes of the leaves and in their more prominent 
reticulate veinlets. Leaves obovate to oblong, acute or rounded 
at the narrow apex, cuneate or rounded at base, 3-lobed at apex 
or 5-lobed, with small rounded or acute lobes. or nearly entire 
with undulate margins; at maturity pubescent above, tloccose- 
tomentose below, 6-8 cm. long and 2.5—4 cm. wide, with prominent 
pubescent midribs and conspicuous reticulate veinlets,or on vigorous 
shoots sometimes g-10 cm. long and 4-6 cm. wide; petioles stout, 
rusty-tomentose, 5-8 mm. in length. Flowers and spring leaves not 
seen. Fruit as in the species. 

\ round-headed tree S-1o m. high, with rough bark and stout branchlets 
overed with thick rusty brown tomentum during their first season, becoming 


larker colored and slightly tomentose during the following year, and globose 
terminal buds. 

Dry sandstone hills near Brownwood, Brown County, Vexas, &. J. Palmer, 
October 23, 1916 (no. 11105, type); sometimes planted as a street tree in 
Brownwood. 


(QUERCUS STELLATA var. anomala, n. var. Differing from the 
tvpe in its broadly obovate leaves, slightly 3-lobed and rounded 
width, rounded and slightly 3-lobed at apex with broad rounded 


lobes and entire or undulate and gradually narrowed below to a 


it the apex. Leaves 4.5-7 cm. in length and 2.5-3.5 cm. in 


rounded base; subcoriaceous, lustrous and glabrous above in 
autumn and tomentose below with a thick coat of fascicled hairs, 
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with prominent midribs and with the upper primary veins running 
to the points of the lobes larger than the others; petioles pubescent, 
3-4 mm. in length. Flowers and spring leaves not seen. Cup of 
the fruit turbinate, 1-1.5 cm. in diameter, with scales not at 
all thickened, loosely appressed; nut not seen. 

\ tree 5-6 m. tall, with thick bark deeply divided into broad ridges covered 
with closely appressed scales, stout gray branches, branchlets thickly covered 
during their first season with rusty tomentum, and ovate obtuse pubescent buds 

Dry sandstone hills, Brownwood, Brownwood County, Texas. £. J. Palme 
October 18. 1917 (no. 13037. type). May 14. 1907 (no. 11906 

In the shape of the leaves this is the most abnormal of the forms of the post 


oak which I have seen and, as PALMER suggests, it may possibly be a hybrid 
t onl on) o o e 


between Q. annulata and Q. stellata which grow with it. 

(QUERCUS STELLATA var. Palmeri, nov. var. Differing from the 
type in its narrow oblong or slightly obovate 5~7-lobed leaves with 
narrow lobes, in the dense tomentum on their lower surface, and in 
the thicker more closely appressed tomentose scales of the turbinate 
cup. The leaves are deeply divided by wide sinuses into narrow 
acute or rounded, or rarely obliquely truncate lobes and are obtusely 
pointed at apex, rounded at base, pubescent on the upper surface, 
coated below with a thick coat of pale tomentum of fascicled hairs, 
Sg em. long and 3-5 cm. wide; petioles tomentose, 5-8 mm. in 
length. Flowers and spring leaves not seen. Fruit sessile or short- 
pedunculate, the cup turbinate with the lower scales often much 
thickened, and 1.2>1.8 em. in diameter. 


\ shrub 2-3.5 m. high, with scaly bark, forming large clumps by unde 
ground stems, the tallest specimens in the center of the clump, the smallest neat 
its margins 

Sandy uplands. Elk City, Beckham County, Oklahoma. E. J. Paln 


July 16, 1917 (nos. 12564, 13070, type 


(QUERCUS STELLATA var. rufescens, n. var.—-Ditfering from the 
type in the rusty brown pubescence on the lower surface of the poly- 
morphous leaves and on the branchlets, in the deeper cups of the 
fruit, and in their thicker basal scales. The leaves are pubes 
cent above throughout the season and thickly covered with close 
rusty brown pubescence on the lower surface. They are 5-6 cm 


long, 1-1.5 cm. wide, rounded or acute at apex, rounded or 
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cuneate at base, slightly or deeply lobed with 2-4 pairs of rounded 
lobes, or undulate or rarely entire; on vigorous shoots they are 
oblong-obovate with the broad upper lobes of the leaves of the post 
oak, 6-7 cm. long and 3.5-4 cm. wide; petioles densely pubescent, 
4-5 mm. in length. Leaves collected in the spring and flowers not 
seen. Leaves on some individuals oblong-obovate, broad or grad- 
ually narrowed and rounded at apex, cuneate at base, slightly 
divided into two or three pairs of broad rounded lobes, 5—7.5 cm. 
long and 3.54.5 cm. wide; on others oblong-obovate, 7-lobed, the 
lateral lobes of the upper pair rounded or truncate at apex, or 
occasionally 5-lobed, the truncate upper lateral lobes like those of 
the type. Fruit sessile or short-pedunculate; cup turbinate, rusty 
pubescent, the lower scales often much thickened, inclosing one- 
half to three-quarters of the nut, and 1.2-1.8 cm. in diameter. 

Shrubs 4-5 m. high, with scaly bark, spreading by underground stems into 
large thickets, and slender branchlets thickly covered during their first: two 
seasons with rusty brown pubescence; rarely small trees. 

Sandy uplands, Elk City, Beckham County, western Oklahoma, E. J. 
Palmer, July 16, 1917 (no. 12570, type), October 25, 1917 (no. 13060). 

Texas. Big Springs, Howard County, £. J. Palmer, July o and October 
23, I917 (nos. 12489, 13062, 13004, with oblong obovate leaves with rounded 
or truncate upper lobes. “‘In sandy soil this shrubby post oak grows in large 
clumps to a maximum height of 4 m.; it suckers freely and is a very conspicuous 


feature of the flora on account of its peculiar growth, dark green foliage, and 


greater height among large areas of 0. Mohreana)”; Fort Chadburn, Coke 
County, £. J. Palmer, July 7, 1917 (no. 12462, “shrubs or small trees 2-3 m 
high’); dry gravel hills, Sweetwater, Nolan County, Texas, E. J. Palmer, 


October 21, 1917 (no. 13054, with narrow slightly lobed or undulate leaves; 


‘‘a tree 6-8 m. high; branches stout, rigid; bark rough’’). 


The following varieties with glabrous or nearly glabrous branch- 
lets can be distinguished: 

QUERCUS STELLATA var. MARGARETTA Sargent in Trees and 
Shrubs 2:219. 1913.—Q. minor var. Margaretla Ashe, Jour. Elisha 
Mitchell Sci. Soc. 11:94. 1894; QO. Margaretta Small, Fl. South- 
eastern U.S. 355. 1903. Differing from the type in the usually 
rounded lobes of the leaves soon glabrous on the upper surface, 
in the less dense sometimes nearly deciduous pubescence on the 


lower surface, and in the slender glabrous reddish branchlets. 
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Chis is the common post oak of the south Atlantic and Gulf states 
where it grows usually on dry gravelly or sandy slopes and ridges, and is a small 
tree with close furrowed rough bark. Occasionally the leaves do not differ in 

} 


shape from those of the typical northern post oak. 


QUERCUS STELLATA var. MARGARETTA f. stolonifera, n. {.—I 
suggest this name for a form of this oak which is common near 
Selma, Dallas County, Alabama, which differs from the variety in 
habit and in its smaller leaves. It is a shrub usually only 1.5 
2 m. high, spreading into thickets by stoloniferous shoots; the 
branchlets are glabrous or slightly pubescent when they first appear. 

C. S. Sargent, April 19, 1915; 7. G. Harbison, April 20, 1915: R. S. Coch 
no. 962, type), September 18, rors 

It is probably this form which covers the dry sandy hills west of Oklahoma 
City, Oklahoma, with low dense thickets 


(QUERCUS STELLATA var. araniosa, n. var.—-Differing from the 
type in the usually smooth upper surface of the leaves, in the floc- 
cose persistent tomentum on their lower surface, and in the more 


slender yellow or reddish usually glabrous branchlets and scaly bark. 


LOUISIANA.—Natchitoches Parish, Grand Ecore, E. J. Palmer (no. 8770, 
type), October 2, 1915; also Palmer, nos. 7518, 7078, 8769, 8838, 0446; Chopin 
= 361. 7078, 8838; Natchitoches 7361 

exas.—-Larissa, Cherokee County, £./. Palmer (nos. 7840,8607); Liberty, 
Liberty County, &. J. Palmer (no. 7723, a large tree with slightly scaly bark 

OKLAHOMA.-—Antlers, Pushmataha County, E. J. Palmer (no. 8318 
Broken Bow, McCurtain County, £. J. Palmer (no. 10491). 

\RKANSAS. ~Texarkana, Miller County, E. J. Palmer (no. 8085); Benton 
Saline County (no. 8439). 

\LABAMA.- Common in dry sandy soil near Selma, Dallas County, R. S 
( s, September 15, tors (no. 956); 7. G. Harbison, 1911-1916 (nos. 53. 54 

Che leaves of this variety have sometimes square and sometimes rounded 
lobes, leaves with square and rounded lobes often appearing on the same branch 


— 


Phe fruit is sessile or occasionally raised on pedun¢ les up to 1.0cm in length. 


(QUERCUS STELLATA var. paludosa, n. var.—Differing from the 
type in its oblong-obovate leaves. mostly 3-lobed above the middle 
slightly pubescent branchlets sometimes becoming nearly glabrous, 
and in its scaly bark. Leaves oblong-obovate, gradually narrowed 
below into a long slightly undulate cuneate base, rarely furnished 


near the middle on one side. or on each side, with a small rounded 
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lobe, and 3-lobed toward the apex, the terminal lobe gradually 
narrowed and rounded at apex or sometimes divided into 3 small 
rounded terminal lobes, the lateral lobes gradually narrowed, 
rounded and entire, or broader, nearly truncate and slightly 2-lobed 
at apex; when they unfold thickly covered above with fascicled 
hairs and below with thick persistent tawny pubescence; at 
maturity thick, dark green, lustrous and scabrate on the upper sur- 
face, 8-12 cm. long and 4-6 cm. wide across the lobes, with stout 
midribs and two prominent veins running to the ends of the lobes. 
and thickened slightly revolute margins; petioles covered when 
the leaves first appear with pubescence, soon mostly deciduous, and 
o-42 mm. in length. Flowers and fruit as in the species. 

\ tree 20-25 m. tall, with a trunk sometimes 1 m. in diameter, covered with 
ile bark separating into thin usually appressed scales, stout branches forming 
narrow round-topped head, and slender branchlets dark red and sparingly 

stellate-pubescent when they first appear, and red-brown or gray-brown 
slightly pubescent or nearly glabrous later in the season. Winter buds ovate 
ybtusely pointed, with red-brown pubescent scales 

In deep rich soil on the often inundated bottoms of Kenison Bayou. near 

Washington, St. Landry Parish, Louisiana, Cocks and Sargent, March 26.1017 
R. S. Cocks, October 12, 1917 (nos. 4730, 4732. 4734. type \t this station 


here are 8 trees of this distinct variety of the post oak. 

QUERCUS MUEHLENBERGIL var. Brayi, n. var. -Q. Bravi 
Small, Bull. Torr. Bot. Club 28:358. 1901. -The chestnut oak of 
western Texas differs from Q. Muehlenbergii Englem. only in its 
larger fruits, which are sometimes 3 cm. long with cups 1.5 cm. 


leep and 2.5 cm. in diameter, with slightly more thickened scales. 


Such fruit is found on trees on the Edwards Plateau where this oak is not 
re in low ground in the neighborhood of streams. The type tree is a large 


pec imen on the bottom lands of a small stream at Lacey’s Ranch near Kerr 


lle, Kerr County. Farther west the fruit is smaller. and on the Guadalup 





Mountains, which is the western known limit of the range of this chest: 


the fruit is small, with cups not more than 1.5 cm. in diameter 


(QUERCUS UTAHENSIS var. submollis, n. var. Q. submollis Ryd 
berg, Bull. N.Y. Bot. Garden 2: 202. 1901.—-Differing from the type 


mly in the thinner scales of the cup of the fruit. 


ype | 


Q. submollis as a species was based on the thin scales of the cup ot 


The ( up scales ol (Quercus do Ol, howe VET, attord 1 valuable ( h racter 
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for distinguishing species, and in the case of Q. utuhensis trees occur with cups 
showing a complete gradation between those with much thickened scales and 
those with only slightly thickened scales. Trees with the thickened and with 
the thin « Ip scales occur over the whol region occupied by the species but 
var. submollis seems rather more abundant on the Colorado plate au in northern 
\rizona where Q. wfahensis and its variety are the largest and most abundant 


oaks 

(QUERCUS ANNULATA Buckley, Proc. Phil. Acad. 1860. 445, is 
the earliest specific name for this white oak of western Texas, which 
was first described as Q. oblusifolia var. breviloba by TORREY in 
Bot. Mex. Bound. Surv. 206. 1895, and later by me as Q. brevilol 


In Garden and Forest 8:93. 1895. 


Canny ila grows on the dry limestone hills of central Texas and is a |: ree 
or small shrub spreading into thickets, or rarely a tree to-12 m. tall. I formerly 
united QO. Durandii Buckl. with this species They both grow in. the 


neighborhood of Austin, Texas. but the two trees ditfer in habit and in distri 
ition, for O. annulata is contined to the dry hills of central and western Texas 
while QO. Durandii ranges eastward to Mississippi, Alabama, and Georgia, and 
tree of bottom lands Phey are well distinguished, too DY the 
, 


leaves and by the shallower ¢ ups ol the fruit of ) Durand The leaves ot these 


two oaks differ on different parts ol the tree; on fertile branches they are usually 


COVE red LOW with pale tomentum: on lowe r brane hes and on vigorous shoots 
the V are green and glabrous or ne arly glabrous Oo the lowe r surlace and some 
imes all the leaves are green on the lower surface (7, annutata is the con 
monest “shin oak” on the Edwards Plateau of Texas. where with bushes 1 


ligh it covers thousands of acres of dry limestone hills. or in the protecti 


blutfs and 1 vines occasionally becomes a tree S-1 n. tall 


QtueRcUS MoOuRIANA Rydb.-This species must be added to thi 
list of North American trees, for although usually a shrub not mor: 
than 1.5 m. high. &. J. Palmer has found it growing as a tree 

Sm. tall. with a trunk 3 dm. in diameter, in the shelter of bluffs 
and ravines, Nolan County, Texas. 


). Mol } tis common on the Stake 1 Plains ot Texas and tron lon Cree 


County ortl ard it replaces Q mnulata Buckl. o1 the slopes and tops ot dry 


QUERCUS VIRGINIANA Miller. The fact that there are two 
distinet principal forms of the live oak in the southern states appears 
to have escaped the attention of most authors who have written 
] 


about this tree. On one of the forms the leaves are comparatively 
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thin, with only slightly revolute margins and reticulate veins incon 
spicuous on the lower surface, which is covered with very short close 
pale pubescence. On the other form the leaves are much thicker, 
with conspicuously revolute margins and reticulate veins prominent 
on the lower surface which is covered with thick pale tomentum. 
The habit of the mature trees of the two forms is the same, and they 
both have the same dark gray furrowed bark and the same fruit. 

At Biloxi, Mississippi, where these two forms are very abundant 
and grow together near the sandy shore of the Sound, on April 2, 
1917, the leaves of the previous year had practically all disappeared 
from the first variety, the new leaves were nearly fully grown, and 
the staminate flowers had fallen, while the trees of the second variety 
still retained all the leaves of the previous season and showed no 
signs of vegetative activity. The leaves of the thin-leaved form 
usually show a tendency to undulate on the margins and are often 
lobed, especially on trees in western Texas, but on the thick-leaved 
form I have seen few lobed leaves. Occasionally trees of the thin- 
leaved form occur on which the leaves are thicker than usual, with 
thicker and more revolute margins, showing a tendency to inter- 
grade with the other form, although usually the two forms appear 
very distinct. The thin-leaved form is the more widely dis- 
tributed, and, except in the interior of the Florida peninsula, the 
more common tree. It is possibly a larger tree than the other; at 
least all the very large live oaks I have seen are of this variety. Of 
the thick-leaved form I have seen specimens outside of Florida 
only from Wrightsville and Southport, North Carolina, Bluffton, 
St. Helena Island, and Beaufort, South Carolina, Colonel's Island, 
Coffin County, Georgia, Fish River, Baldwin County, Alabama, 
and Biloxi, Mississippi. Although very common along the coast of 
Mississippi it does not, so far as I have observed, cross the Pearl 
River into Louisiana, and the great live oaks for which that state 
is famous are all of the other form. 

[t is not possible to determine precisely which of these two forms 
is the type of Q. virginiana Miller. The first description of this tree, 
published in 1696, was that of PLUKENET, Quercus virginiana sem- 
pervirens, foliis oblongis sinuatis and non sinuatis (Alm. Bot. 310). 
This description might apply to either form and equally well to 
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Q. laurifolia. CATEsBY in his Natural History of Carolina describes 
and figures the live oak, and his specimen, which is preserved in the 
British Museum and of which Dr. RENDLE has permitted me to see 
a leaf, is the thin-leaved form. LINNAEUS based his Q. Phellos 3 
Spec. Pl. 994. 1753) on CATESBY's description and figure. There 
is no doubt therefore about LINNAEUS’ plant, which he considered 
a variety of the willow oak. PHILLIP MILLER in the eighth edition 
of his Dictionary, published in 1768, first gave the live oak a specific 
name, Q. virginiana. In his description he refers BANNISTER’S 
Q. sempervirens foliis oblongis non serratis to his species. This oak, 
however, is not included in BANNISTER’s list of Virginia plants 
published by Ray, and this quotation may mean that MILLER 
received from BANNISTER a specimen or seeds with this descriptive 
phrase. Unfortunately, MILLER’s specimen has not been pre- 
served; but as it is possible that his only information in regard to the 
live oak came from BANNISTER, and as BANNISTER lived in Virginia, 
where so far as is now known the thick-leaved form does not occur, it 
is perhaps safe to assume that the type of Q. virginiana Miller is 
the thin-leaved form, that is, the form known to Caressy and the 
QO. Phellos 3 of LINNAEUS. 

A narrow-leaved shrubby form of the thick-leaved tree growing 
in the sandy soil of the Florida peninsula has been described by 
SMALL as Q. geminata, and if the thin- and thick-leaved forms of the 
live oak are considered varieties of one species the name of the 
thick-leaved tree becomes 

(QUERCUS VIRGINIANA var. geminata, n. var.—(. virginiana 


Sargent, Silva N.Am. 8:99 in part, pl. 395. fig. 3. 1895; Q. gemin- 
ata Small, Bull. Torr. Bot. Club 24:438. 1897.—-Ditiering from the 
type in the more prominently reticulate-venulose leaves hoary- 
tomentose below, their margins conspicuously thickened and 
revolute. 


SMALL describes the leaves of () fYeminalad as mostly oblong ( llipti or 
oblong obovate Sut h shape d le aves are common on Florida Spec in ens, but on 
the Carolina and Biloxi sper imens the leaves are often broadly oblong obovate 
and similar in shape to those of some of the common forms of Q. virg 
Phe statement that the acorns of Q. geminata are always in pairs is not borne 
out in fact, as the fruit on specimens collected by Curtiss near Jacksonville 


Florida (25097), is solitary, and on a number of specimens of his also from 
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Jacksonville there are 3 fruits on the peduncle. The type of Q. geminata is 
described as a shrub or small tree 2-2. 5 m. tall, with a trunk diameter of about 
t5cm. Many of the Biloxi trees are 20-25 m. tall, with trunks up to 1 m. in 


diameter. A form of this variety may be distinguished as 


QUERCUS VIRGINIANA var. GEMINATA f. grandifolia, n. f. 
Differing from the variety in its much larger mostly oblong-elliptic 
leaves. Leaves oblong-elliptic to slightly obovate, acute or 
rounded at the apex, narrowed and cuneate or rounded at the base, 
slightly lobed above the middle, pale on the upper surface, tomen- 
tose on the lower surface, to-12 cm. long and 3-5 em. wide, with 
thickened revolute margins and conspicuous reticulate veinlets. 
A tree 10-12 m. high, with stout pubescent or tomentose branchlets. 

In low woods in sandy soil. FLortpa.-—Zellwood, Orange County, 7. G. 
Harbison, December 4. 1017 (no. 4, type); Apopka, Orange County, 7. G 
Harbison, December 4, to17; Jacksonville, Duval County, 7. G. Harbison, 
December 3, 1917 (no. 13); near Matanzas, St. John County, 7. G. Harbison, 


November 4, 1917 (nos. 3, 4); Gainesville, Alachua County, November 11, 


tot7 (no. 48, with leaves not more than 7 cm. long and 3 ecm. wide); San Mateo, 


Putnam County, 7. G. Harbison, November 12, 1917 (no. 19); Sumner, Levy 


County, 7. G. Harbison, September 25, 1917 (nos. 30, 40, 43 


sO, 


The following varieties of the thin-leaved or typical Q. virginiana 
can be distinguished: 

(QUERCUS VIRGINIANA var. virescens, n. var. Differing from 
the type in the green glabrous or rarely puberulous lower surface of 
the leaves and in the glabrous branchlets. Leaves thin. elliptic 
to oblong-obovate, acute or rounded at apex, gradually narrowed 
and cuneate at base. occasionally slightly undulate or rarely fur- 
nished, usually above the middle, with occasionally minute teeth 
thin (in June), dark green, glabrous and lustrous on the upper sur 
lace, green, lustrous. and sparingly and minutely pubescent or 
glabrous on the lower surface, 7-12 cm. long and 2.5-5 cm. wide, 
with prominent midribs, slender primary veins, inconspicuous 
veinlets, and thin margins slightly or not at all revolute; petioles 
slender, sparingly pubescent, 5-8 mm. in length. Flowers and 
fruit not seen. 

FLormpA.—A large tree in sandy soil, Gainesville, Alachua County, 7. G 
Harbison, June 17, 1917 (no. 48, type); Sanford, Seminole County, 7. G. Harbi 


May 27, ro17 (no. 1, with a few leaves lobed near the apex; no. 2, with 








I . SARGENT OUERC US 147 


rather thicker leaves with more revolute margins. 3-8 cm. long and 1. ; > cn 


wide); Sumner, Levy County, 7. G. Harbison, June 28, 1918 (no. 28); Simp- 


son's Hammock, near Little River, Dade County, C. 7. Simpson, October 1o14: 
tour miles West ol Long Key, Everglades, Dac County, kk. A: Besse\ M t\ 
LQO0S (no. Sx 

On a specimen of a shoot from Little River the leaves are oblong, acut 
ipeNx rounded at base, ac utely lobed, sometimes with three terminal lobes and 


etimes with numerous lateral lobes 


(QUERCUS VIRGINIANA var. macrophylla, n. var.—-Differing 
from the type in its much larger ovate or slightly obovate leaves, 
rounded or cuneate at base and rounded or acute at apex, entire 


or occasionally repand-dentate, and coated below with short pale 


or nearly white tomentum 


Sandy bottoms ol the \t iscosa Rivet ind in tlat woods just above the 


river, Pleasanton, Atascosa County. Texas, E. J. Palmer, September 


), type), May 17. 1916 (no. 0734 
In the shape and size of the leaves, which are 7-10 em. long an 
Wi1cle nd borne on stout pubescent petioles 1-5; mm in length this tree S 


unlike anv of the forms of the live oak which in its typical form is common o 


ry hills in the neighborhood. ‘The fruit is solitary or in pairs, and is borne o 
peduncles which are 15 em. in length. PALMER reports that there are 
number of good sized trees in these groves 


(QUERCUS VIRGINIANA var. eximea, n. var.—Differing from the 
tvpe in its narrow elliptic to narrow oblong-obovate leaves, in its 
smaller size and pale bark. Leaves narrow elliptic to narrow 
oblong-obovate, abruptly or gradually narrowed and apiculate at the 
acute apex, gradually narrowed and cuneate at base, on vigorous 
shoots sometimes lobed on each side near the base, and occasionally 
near the apex with small acute lobes; when they unfold sparingly 
pubescent above and thickly covered below with hoary pubes 
cence, and at maturity dark green, lustrous and glabrous on the 
upper surface, covered on the lower surface with matted pale hairs 

sem. long and 1-2 em. wide, with only slightly revolute margins 
and inconspicuous veins; petioles pubescent, 4-5 mm. in length. 
Flowers like those of the species; fruit usually smaller with nuts 
not often more than 1 cm. long and cups 1.2-1.5 em. in diameter 

\ tree 5-7 m. high, with a short trunk 20-30 cm. in diameter covered wi 


pale only slightly furrowed bark. pendulous branches forming a round-toppe 
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head, and slender branchlets covered when they first appear with fascicled 
hairs and glabrous or nearly glabrous in the autumn; often a shrub not more 
than 2 m. tall. 

In dry sandy open woods, eastern Louisiana, near Springfield, Livingston 
Parish, R. S. Cocks and C. S. Sargent, March 27, 1917, R. S. Cocks, October 2, 
1917 (no. 4716, type); near Hammond, Tangipahoa Parish, R. S. Cocks, 
October 2, 1917 (nos. 4720, 4726, shrubs); Pearl River, R. S. Cocks, October 2, 
1917 (nos. 4718, 4722. shrubs). 

In the texture of the leaves and their slightly revolute margins and incon- 
spicuous veins this variety resembles what is here considered the typical 
Q. virginiana, from which it differs in the small size of the leaves and fruit, in 
the pale nearly smooth bark, in the more glabrous branchlets, and in its smaller 
size. So far as I know, this variety has been found only at a few stations in 
eastern Louisiana and probably is not common. 


(QUERCUS VIRGINIANA var. fusiformis, n. var.--Q. fusiformis 
Small, Bull. Torr. Bot. Club 23:357. 1901.--Differing from the 
type in its smaller leaves and smaller size. The leaves are oblong to 
oblong-obovate, acute at apex, rounded or cuneate at base, entire, 
or occasionally dentate above the middle, coated below with pale 
pubescence, 2-2.5 cm. long and 8-10 mm. wide, with slightly 
thickened and revolute margins. Fruit smaller than in the type and 
as often short-oblong as fusiform. 

\ shrub 1-4 m. high, with ridged horizontal or slightly ascending branchlets 
densely tomentose or pubescent in their first season. 

Dry limestone ridges and flat topped hills of the Edwards Plateau, Texas; 
Lacey’s Ranch, near Kerrville, Kerr County, 2. J. Palmer, June 10, 1917 (no. 
12224); *‘*Devil’s Back Bone,” near Fischer’s Store, Coval County, FE. J 
Palmer, June 6, 1917 (no. 12202). 

This little live oak grows always in the neighborhood of larger trees of 
Q. virginiana, which it resembles in everything but in its dwarf habit and 


small leaves, due probably to the exposed and dry situation where it grows 


(JUERCUS VIRGINIANA var. DENTATA Chapman, Fl. 421. 1861. 
Q. virginiana var. minima Sargent, Silva N.Am. 8:101, pl. 396. 
1895; O. minima Small, Bull. Torr. Bot. Club 24:438. 1897.—-This 
little oak, which is common in sterile pine barrens near the Florida 
coast and often bears large crops of fruit when not more than 3 dm. 
high, is distinct in the lower leaves, which are oblong-obovate, 
acute at the broad apex, coarsely repand-dentate with large 
triangular teeth, 7-10 cm. long and 2—3 cm. wide, the upper leaves 
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being oblong-lanceolate and entire. The fruit is usually larger, 
with shorter peduncles than on large trees. 

(QUERCUS VIRGINIANA var. MARITIMA Sargent, Silva N.Am. 
g:100. 1895.—). virens (marilima) Michx. Hist. Chénes Amér., 
No. 7, pl. 13. fig. 3. 1801; Q. virens var. maritima Chapman, 
Fl. 421. 1860..-Leaves oblong-obovate to rarely lanceolate, acute 
and apiculate or rounded at apex, gradually narrowed and cuneate 
at base, entire or slightly and irregularly toothed above the middle, 
5-8 cm. long and 1-1.5 cm. wide. Fruit solitary or in pairs, on 
peduncles 1-5 cm. in length. A = shrub often not more than 
2 dm. tall. 

Dry sandy barrens. coast of South Carolina to Miami, Dade County 
Florida. QO. succulenta Small (Fl. Southeastern U.S. ed. 2, 1332) from Dade 
County, Florida, appears to be a form of the var. maritima with the fruit in 


1 dt. i 


« longated spikes. 


(QUERCUS VIRGINIANA Var. PYGMAEA, n. var.—-Differing from the 
type in the usually 3-lobed leaves and in its smaller size. Leaves 
oblong-ovate, gradually narrowed and cuneate at the entire base, 
3- or occasionally 5-lobed at apex with small acute lobes, or rarely 
elliptic and entire, glabrous on the upper surface, slightly pubescent 
at maturity on the lower surface, 3.5-6 cm. long and 2—2.5 cm. 
wide, with thin slightly revolute margins and inconspicuous veinlets; 
petioles 4-5 mm. in length, pubescent. Fruit nearly sessile or 
raised on short peduncles, the nut 1-1.5 cm. long and inclosed 
nearly to the apex. A shrub rarely more than 1 m. tall, with 
reddish brown stems and puberulous branchlets. 


FLORIDA.-~Pine woods in sandy soil, Zellwood, Orange County. C. H. Baker, 
\ugust 1915 (type); dry river banks near Jacksonville, Duval County, 1. H 
Curtiss, November 1893 (without number); Sanford, Seminole County, C. S 
Sargent, April 4, 1886; Sopchoppy. Wakulla County. W. 47. Canby, April 3, 
1895; vicinity of Fort Myers, Lee County, Jeanette P. Standley, June 26, 1916 
no. 289, with smaller thin leaves hoary-tomentose on the lower surface; per 
haps another form). 

GEORGIA.—Sandy soil near the coast, Brunswick, Glynn County, 7. G 
Harbison, November 3, 1013 (no. 32, with smaller fruit and shallower cups 

his variety appears to have been usually confused with var. dentata, but 
from that variety it differs in the absence of the large, many lobed leaves at 


the base of the stems and in the smaller fruit 
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In the central peninsula of Florida, especially after the forest 
floor has been burned, small plants of the thick-leaved live oak 
spread by underground stems into large thickets of small stems 
which often bear lanceolate or narrow obovate leaves acute or 
rounded at apex and entire or irregularly toothed with small apicu- 
late teeth. Some of these stems survive for many years and form 
a ring of smaller trees around the large central tree. The small 
plants in these clusters rarely produce fruit. In western ‘Texas the 
live oak often spreads also by underground stems and forms clusters 
of considerable size. 

An abnormal shrubby form of the live oak, with fruit in many 
fruited spikes g-1o cm. long was collected by G. V. Nas in the 
vicinity of Eustis Lake, Lake County, Florida, April 1894 (no. 1762 
and was distributed under the name of Quercus virens spicata 
Chapman. This name does not appear to have been published, and 


[ have seen no other specimens like this no. 1762 


HYBRID OAKS 


Quercus Hastingsii, n. hyb. ((. marilandica X texana). 
Leaves broadly obovate to ovate, rounded or abruptly cuneate 
at the wide base, 5-lobed halfway to the midrib by usually wide 
sinuses rounded in the bottom, the terminal lobe oblong, slightly 
3-lobed at apex, the upper lateral lobes wide and slightly 2-lobed or 
rounded and entire at apex, more than twice as large as the entire 
rounded or acute lower lobes; at maturity thin, lustrous and gla- 
brous on the upper surface, paler and glabrous on the lower surface. 
6-7 cm. long and 5-6 cm. wide, with pubescent midribs and con- 
spicuous axillary tufts of pale hairs; petioles slender, pubescent, 
ro-12 mm. in length. Flowers and spring leaves not seen. Cup 
of the fruit turbinate, covered with broad loosely appressed scales, 
gradually narrowed and rounded at apex and hoary-tomentose 
except on the margins, those of the upper rank conspicuously 
ciliate; fruit not seen. 


\ tree with a trunk 20 cm. in diameter, with branchlets thickly coate: 


during the first season, with close pale tomentum, and small ovate pubescent 


winter buds 
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PeExAS.—Near Boerne, Kendall County, S. HM. Hastings, October tote 
(type); Woods along small creek, Brownwood, Brown ( ounty bk. J. Palme 
October 18, 1917 (no. 13056, with branchlets becoming nearly glabrous 

In shape the leaves of this tree differ from those ot (). fexadna in the 
shallower sinuses and in the less deeply divided terminal lobe, but, with thi 


exception of the pubs SCENIC along the midribs and on the veins. most resemble 


the leaves of that Sper ies although they have conspit uous axillary tufts ne 
influence of V. marilandica is seen in the broad tomentose scales of the ¢ Ip 
in the tomentose branchlets, and in e short tomentose winter buds 

I take much pleasure in associating with this interesting tree the name ot 


its discoverer, S. H. HASTINGS lor many years al the head of the United St 


\gricultural Experiment Station at San Antonio, Texas 


Quercus beaumontiana, n. hyvb. ((). rhombicu Xrubra)._-Leaves 
rhombic to oblong or oblong-obovate. acute at the ends. entire 
or undulate, and at the ends of the branchlets, deeply 3-lobed at 
apex with acuminate lobes and undulate and occasionally slightly 
lobed below; at maturity thin, smooth, and glabrous on the upper 
surface, sparingly pubescent on the lower surface. those with 
undulate or obscurely lobed margins 7-8 em. long and 3-4 cm 
wide, the terminal lobed leaves g-12 cm. long and 5-7 cm. wid 
across the lobes; petioles slender, glabrous, 12.5 em. in length 
The fruit is that of QO. rhombica 

\ tree with glabrous branchlets and oblong-ovate glabrous winter bu 

\ single tree growing in a row of trees on a street leading out to Magnoli 


Cemetery, Beaumont. Jefferson County, Texas. and probably transplants 


I 

a <'s , 1] , : 
from woods in the neighborhood, &. J. Palmer (no. 127 JS. Ly pe \nother tree 
growling on a street West ol Beaumont with undulate leaves coated belo 


with pal pubs scence as they untold and Drous branchlets s possibly the 


same hybrid (C. 8. Surgent, April 1 


Quercus MeLLICHAMPIL Trelease, Proc. Am. Phil. Soc. 56:50 
1gt7 (QV. Calesbaet Xlaurifolia) (nomen nudum).-~To an oak which 
Was found many years ago on a sandy ridge by J. H. Mellichamp 
near Bluffton, South Carolina (see SARGENT, Silva N.Am. 8:144 


+ 


pl. 479), TRELEASE has given the name of its discoverer. ‘This oak 


om «be 


hybrid between (Q. Calesbaet’: Michx. and Q. laurifolia Michx 


as ENGELMANN pointed out long ago, has every evidence of being a 


Trees which are evidently the result of the same cross are not rare in Sa 
Mateo, Putnam County, Florida, and in the neighborhood of Orlando, Orang: 


County, Florida, where several trees of this hybrid growing in the woods 
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dry sandy soil sometimes reach a height of 20 m. and form trunks 40-50 cm. in 
diameter, covered below with nearly black deeply furrowed bark. In the 
neighborhood of Orlando this tree is called silver oak from the pale color of the 
smooth upper stem and large branches. On the Florida trees sometimes occur 
lanceolate or oblong-elliptic entire leaves which I have not seen on the speci- 
mens collected near Bluffton by MELLICHAMP. In Florida the leaves of these 
trees begin to fall in December and fall gradually during the winter. My 
attention was first called to the silver oak in April 1915 by C. H. BAKER of 
Zellwood, near Orlando. It has been since collected in Orange County and in 
the neighborhood of San Mateo by 7. G. Harbison and myseli. 


QvERCUS DUBIA Ashe, Jour. Elisha Mitchell Sci. Soc. 11:93. 
1894.—-V. allantica Ashe, Proc. Soc. Am. Foresters 11:88. 1916; 
Q. sublaurifolia Trelease, Proc. Am. Phil. Soc. 56:52 (nomen 
nudum). 1917; (Q. cinerea Xlaurifolia)—The specimens which I 
believe represent this hybrid all have rather thick leaves pubescent 
on the lower surface and pubescent branchlets. The leaves vary 
greatly in shape and size; those of the type of Q. dubia from 
Abbotsford, Bladen County, North Carolina, are oblong, acute 
at apex, unsymmetrical and rounded at base, sometimes slightly 
faleate, 14-16 cm. long and 5.5-7.5 cm. wide. Specimens with 
similar leaves were collected at Jacksonville, Florida, by A. H. 
CURTISS many years ago. Unfortunately these specimens are not 
numbered or dated. He considered them a large-leaved form of 
Q. laurifolia. The type of Q. atlantica collected by Ashe at Lumber 
City in southern Georgia has many of the leaves obovate and 
rounded at apex and others elliptic or lanceolate and acute, resem- 
bling in size and shape those of Q. laurifolia and sometimes, like 
those of that species, they are slightly lobed toward the apex. The 
fruit of this hybrid is nearly sessile or distinctly pedunculate. On 
some trees it has the shallow cups of Q. /aurifolia and on others cups 
as deep and broad as those of the large fruited forms of Q. cinerea. 
The trees of this oak which I have seen in Florida were not more 
than 12 m. high, with trunks 35-40 cm. in diameter, covered with 
dark deeply furrowed bark resembling that of Q. cinerea and with 
suff erect branches forming an open head. 

In addition to the specimens collected by CurTIss and ASHE I have seen 
specimens which seemed to belong to this hybrid collected by T. G. HARBISON 
in 1917 at Abbottsburg, Bladen County, North Carolina; Saint Helena Island 
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and Port Royal, Beaufort County, South Carolina; Lumber City, Telfair 
County, and Climax, Decatur County, Georgia; Jacksonville, Duval County 
Gainesville, Alachua County, San Mateo, Putnam County, Zellwood, Orang: 
County, Lake City, Columbia County, Florida; and from Mississippi City, 
Lincoln County, Mississippi. 


Quercus Bushii, n. hyb. (QV. marilandica Xvelulina). Leaves 
broadly obovate, rounded or rarely acute at base, 5-lobed with 
broad acute conspicuously apiculate lobes, the lobes of the lower 
pair much smaller than the others, or sometimes 3-lobed, the 
terminal lobe entire or sometimes minutely 3-lobed at apex; 
at maturity thick, dark green, lustrous and glabrous on the 
upper surface, yellowish brown and glabrous with the excep- 
tion of a slight pubescence on the lower side of the midribs, 
10-12 cm. long and 6-10 cm. wide, the veins running to the 
points of the lobes much larger than the others; petioles stout. 
floccose-pubescent, becoming nearly glabrous, 11.5 cm. in 
length. Flowers and spring leaves not seen. Fruit sessile. the 
nut ovate, rounded at the broad apex, finally becoming nearly 
glabrous, inclosed for one-half to nearly two-thirds of its length 
in the turbinate cup; cup-scales loosely appressed, broad and 
rounded at apex, hoary-pubescent, those of the upper ranks ciliate 
at the apex. 

\ tree with stout pale pubescent or in the autumn nearly glabrous branch 
lets and ovate acuminate narrow winter buds, the scales of the outer ranks 
covered with pale or rufous silky pubescence 

OKLAHOMA. —Sapulpa, Creek County, B. F. Bush, September 20, 1893 
(no. 1325, type 

Miusstssrppr..—Oxtord, Latayette County, 7. G. Hurbison, October 16, 


1g15 (no. 16, with larger leaves 5 or rarely 7-lobed, and larger fruit 


/ 


\LABAMA. —Dothan, Houston County, 7. G. Harbison, May 23, 1017 


(no. 8,a small tree); near Berlin, Dallas County, R. S. Cocks (no. 1002); bank 
of Mobile Bay at Daphne, Baldwin County, C. S. Sargent, October 14, 10 
\ large tree with pendulous branches, nearly glabrous branchlets, and pubes 


cent winter buds, close dark bark and shallower cups than those of the Okl 


homa tree The leaves on the fertile branchlets of this tree are 3-lobed, but 
at the ends of Vigorous shoots they are narrow-obovate to oblo g are 
slightly divided into 3 or 4 pairs of lateral lobes. Mount Vernon, Mobile 
County, 7. G. Harbison, May to, 1917 (no. 21, without fruit and possibly a 


hybrid between Q. Culesbue? and Q. marilandica 
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FLoRmDA.-Sumner, Levy County, 7. G. Harbison, June 16, 1917 (no. 3 A, 
‘medium-sized tree in low hammocks”). 


GEorGIA.—Climax, Decatur County, 7. G. Harbison, November 6, 


LQ17 
1O. 


QUERCUS SUBFALCATA Trelease, var. microcarpa, n. hyb. (Q. 
Phellos Xrubra 7).-Leaves oblong-lanceolate to oblong-obovate, 
acuminate at the ends, slightly divided into numerous small acumi- 
nate lateral apiculate lobes, glabrous above, coated below with close 


pale pubescence, often becoming glabrous late in the season, 7-9 cm. 
long and 1.5-2 cm. wide; petioles slender, tomentose, sometimes 
becoming nearly glabrous late in the season. Fruit solitary or in 
pairs, short-stalked, 1 cm. long, with a shallow turbinate cup with 
closely appressed pubescent scales rounded at apex, and inclosing 


ibout one-third of the ovate acute pubescent nut. 


\ small tree with slender reddish branchlets thickly coated early in the 
season with pale tomentum, becoming glabrous in the autumn, and small 
ite acute glabrous winter buds. 

The parentage and history of this oak are not clear. There can be little 
oubt, however, that it owes its narrow leaves to Q. Phellos, and no other oak 
mut (. rubra L. could produce a hybrid hardy in Massachusetts with the pale 
pubescence of this plant. 

Phis oak was obtained by the Arnold Arboretum in 1903 from the Wezelen 
berg Nurseries at Hazerswoude, Holland, under the name of Q. chinensis 
rocar pa, and is now well established here, having begun to produce fruit in 


In September 1013 I found what seems to be the same plant growing in a 


ved of seedlings said to be Q. coccinea planted by Mr. C.S. MANN in his garden 
Hatboro, Pennsylvania. 


QO. subfalcata () PhellosXrubra) Vrelease has much larger 


: less lobed, and 


less pubescent leaves, and larger fruit, and is a native of southern Arkansas 


d eastern Texas. 

Quercus guadalupensis, n. hyb. (QV. mucrocar pa Xstellata). 
Leaves oblong-obovate, rounded at apex, gradually narrowed and 
rounded at base, 5- or rarely 7-lobed, the lateral lobes rounded or 
broad and truncate at apex; at maturity thin, bluish green, smooth 
and glabrous on the upper surface, coated below with loose pubes- 
cence, 8-1o cm. long and 4.5-6cm. wide, with prominent pubes- 


cent midribs; petioles pubescent, 8-10 mm. in length. Spring leaves 


and flowers not seen. Fruit solitary, sessile or short-pedunculate, 
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the nut ovate, gradually narrowed and rounded at apex, puberulous, 
2.5-3 cm. long and 2 cm. in diameter, and inclosed for one-third of 
its length in the cup-shaped cup covered with acuminate hoary 
tomentose scales, those of the upper ranks forming a ciliate marginal 
ring. 

\ tree with stout branchlets covered during their first season with rusty 
brown tomentum, becoming gray and glabrous the following year, and ovat 
| 


uds. 


tcuminate puberulous winter 
Ona rocky creek bank at Frederi 


Guadalupe River, Kendall County, Texas, &. J. Palmer, October 1916 


ksburg Junction in the valley of the upper 


l S- De) 
NO. LOSTS, TYPE 


In shape and size the leaves of this tree are intermediate between those 


Obits supposed parents; the pubs scence on their lower surface is that ot ) 


Ihe fruit in size resembles that ot () macrocar pa, but’ the scales of the 


ip are less acuminate than those of that species, and the marginal fringe of the 


cup is only slightly developed. The tomentum of the branchlets is that of 


lt ol 


(J. macrocar pa 


Quercus Andrewsii, n. hyb. ((. macrocarpaXundulata 
Leaves oblong-obovate, acute or rounded at apex, rounded at 
base, divided into 7 or g narrow acute or rounded lobes by narrow 
sinuses rounded in the bottom and extending sometimes halfway 
to the midrib; at maturity light green and scabrate by the remains 
of clusters of fascicled hairs on the upper surface, paler and floccose 
pubescent on the lower surface, 9-12 cm. long and 4.5—-6 cm. wide; 
petioles stout, pubescent, 1o-12 mm. in length. Flowers and 
spring leaves not seen. Nut ovate, narrowed, rounded and de 
pressed at apex, covered with short pale pubescence, 2.5 cm. long, 
1.8 cm. in diameter, the cup turbinate with acute hoary-tomentose 
scales thickened on the back, those of the upper ranks abruptly 
narrowed into long slender tips forming a marginal ring 


\ clump of large shrubs spreading by underground stems, with stout pubes 


I 

ent orange red branchlets marked | Vv numerous pale lenticels 

Seiling, Dewey County, Oklahoma, growing with its supposed parents 
D.M. Andrews. 

rhe influence ot (J. mac rp s evident in the lyrate leaves, In the large 
fruit and its cup-seales, and in the color of the branchlets. The dwarf habit 
the underground stems, and the pubescence on the under surface of the leaves 
show the influence of the other parent. This is one.of the most distinct and 


nteresting of the hybrid oaks of North America, and 1am glad to associate 


the name ol its discovere! 1) \l \NDI EWs, ol Boulder Color lo 
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Quercus jolonensis, n. hyb. (Q. Douglasii Xlobata).—I suggest 
this name for a number of large trees at Jolon and between Jolon 
and King City, Monterey County, California, with characters 
intermediate between those of Q. Douglasii Hook and Arn. and 
Q. lobata Née, with which they are growing and of which they are 
probably hybrids. They have usually the lobed leaves of Q. lobata 
but are bluish in color, and occasionally one of the entire leaves of 
QO. Douglasti occurs on the specimens. The nuts generally resemble 
in size and shape those of Q. lobata, but occasionally are thickened at 
the middle like those of Q. Douglasii, but the cup is shallow, some- 
times saucer-shaped, and the cup-scales are sometimes. slightly 
thickened on the back, although much less so than those of Q. lobata, 
and sometimes are thin and not distinguishable from those of 
QO. Douglasii. 


Miss Alice Eastwood, September 18, 19, and 20, 1804 (nos. 44, 154, 155, 156, 
163, 164 type, 105). 
Quercus Comptonae, n. hyb. (Q. lyrataXvirginiana). 

Q. lyrata Sargent (not Walter), Silva N.Am. 8:48 in part. pl. 374. 
figs. 5, 8. 1895.—Leaves obianceolate, acuminate at apex, gradu- 
ally narrowed into a long cuneate entire base, deeply repandly lobed 
with 3 or 4 pairs of nearly triangular lateral lobes pointing forward, 
covered above with scattered fascicled hairs and coated below with 
soft close pubescence when they unfold, becoming thick, dark green, 
glabrous and very lustrous on the upper surface, pale and pubescent 
on the lower surface, 6-9 cm. long and 3-4 cm. wide, with slightly 
thickened revolute margins, prominent glabrous midribs, and veins 
extending to the points of the lobes; on the lower branches often 
broadly obovate, rounded or abruptly acute and slightly 3-lobed 
at apex, or rarely entire and sometimes to cm. long and 6 cm. 
wide; petioles pubescent early in the season, becoming glabrous, 
about 1cm. in length. Staminate flowers in slender villose aments; 
calyx sparingly villose, divided to below the middle into 5 rounded 
lobes much shorter than the slender filaments; anthers short- 
oblong, apiculate, glabrous. Pistillate flowers hoary-tomentose, 
single or in pairs, or rarely in threes, on slender pubescent peduncles 


2-4 cm. long. Fruit ripening at the end of the first season; nuts 
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oval to oblong-ovate, abruptly pointed, light chestnut brown, 
about 2.5 cm. long and 1.5~1.8 cm. in diameter, inclosed for two- 
thirds or three-quarters of their length in the thin deep cup-shaped 
cup, the scales all thin, broadly ovate, narrowed and abruptly short- 
pointed at apex, pale pubescent, their tips free, those of the upper 
ranks forming a serrate rim to the cup. 

A tree sometimes 35 m. high, with a tall straight trunk 1-1. 5 m. in diame 
ter, covered with deeply furrowed dark red-brown bark, erect and spreading 
branches forming a broad head, and slender branchlets sparingly pubesce 
when they first appear, and glabrous, lustrous, and light reddish brown 
the end of their first season. 


nt 


Winter buds ovate-oblong, acute, about 0.05 
m. in length, their scales light chestnut brown, puberulous 
Duncan Park, Natchez, Adams County, Mississippi, Miss C. ¢ 


Com ptoi 
ind C. S. Sargent (no. 1, type), April 17, 1915, Miss Compton, November 1015 
\LABAMA.--Near an abandoned house in sandy soil 30 miles west of Selma 


Dallas County, 7. G. Harbison (no. 10), April 20 and October 21, tors 
Louisiana. -Audubon Park and streets of New Orleans, R. S. Cocks 


October rort. 


Texas.-—Banks of Peyton's Creek, Matagorda County, ¢ Wohr, Decen 


ber 18, 1880. 

Specimens of this tree appear to have been first collected by Dr. Mour in 
Texas. These specimens were referred by me in The Silva of North America 
to Q. lyrata, 


with the statement that these were the only acorns of Q. lyrata | 
seen with cups inclosing only one-half or two-thirds of the nut. The 
Pexas tree or trees have probably disappeared, as E. J. Palmer has failed to tind 
them in a careful search along both banks of Peyton's Creek from source to 
mouth. I first saw this tree in Duncan Park, Natchez, on the estate of the late 
Dr. STEPHEN DUNCAN, where there is a large specimen in the rear and not fat 


from the Duncan mansion. Later Miss Compron succeeded in locating 20 


or 30 of these trees in Natchez and its neighborhood. 
ss 


They are all large trees 
the neighborhood of dwellings with the exception of two seedlings growing 


in the woods near the city. The largest and handsomest of these trees which 


[ have seen is growing in the garden of St. Joseph’s School, on State Street 
Natchez. Another very large tree is standing in ‘‘ Magnolia Vale” under 
the bluff at Natchez. The trees in New Orleans which are not 


large are 
said to have been brought from across Lake Pontchartrain 


30 or 4o years 
ago, but Professor Cocks, who has carefully searched for this oak, has failed 
to tind any trees in Louisiana with the exception of those planted in New 
Orleans. The Texas trees seen by Mouk may have been growing naturally 
in the woods, but all the others now known, with the exception of the 
two or three young trees which have sprung up naturally in the woods 


near Natchez, are evidently trees that have been planted. I am inclined 
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to believe that this oak is a hybrid probably between Q. Jyrata and 


Q. virginiana. The shape and texture of the leaves suggest the former, but 


they are thicker and more lustrous than those of Q./yrata. In these char- 





icters and in their pubescence they resemble those of Q. virginiana. The long- 
stalked fruit with the thin cup-scales has a general resemblance to the fruit 
of the live oak; from that of Q. /yrata it differs in the scales of the cup which 
are never thick at the base, in the shape of the cup pubescent on the inner 
surface, that of Q. /yrata being glabrous, and in the shape of the oblong-ovate 
nuts. which are never subglobose or short-ovate like those of Q). lyrata. The 
hybrid origin of Q. Comptonae is further borne out by the fact that H. Ness 
has raised artificially a hybrid oak between Q. /yrata and Q. virginiana, the 
fruit and the leaves of which, although smaller than those of the Mississippi 
trees, almost exactly resemble them in shape. 

I take much pleasure in naming this tree, which is one of the handsomest 
\merican oaks, for Miss C. C. Compron, of Natchez, who has worked industri 
ously to make it possible for me to understand it, and who has greatly aided 
the Arboretum by gathering material of the woody plants of Adams County, 


Mississippi. 


Quercus Harbisonii, n. hyb. ((). stellata var. Margaretta Xvir- 
giniana var. geminata). -Leaves oblong-obovate to oblong, rounded 
at apex, gradually narrowed and cuneate at base, 3- or 5-lobed with 
acute or rounded apiculate lobes, or nearly entire with irregularly 
undulate margins and occasionally furnished with one or with 
two minute lobes below the middle; at maturity thick, bluish green, 
scabrate and lustrous on the upper surface, covered on the lower 
surface with loose pubescence, 6-7 cm. long and 2-4.5 cm. wide, 
with thickened slightly revolute margins, pubescent midribs and 
veins, and conspicuous reticulate veinlets. Flowers and_ spring 
leaves not seen. Nut oblong-ovate, gradually narrowed and 
rounded at apex, light ¢hestnut brown and lustrous, about 2 cm. 
long, inclosed for one-third of its length in the turbinate cup 
covered with closely appressed hoary-tomentose scales, those near 
the base of the cup slightly thickened on the back. 

\ tree 5-6 m. high, divided near the ground into two stems covered with 
ough gray bark, and slender reddish branchlets pubescent during their first 
season and dark reddish brown and nearly glabrous in their second year, and 
rvate obtuse winter buds covered with chestnut brown nearly glabrous scales 

\ single tree in sandy soil, Jacksonville, Florida, 7. G. Harbison and C. 8 


Surgent, December 3, 1917. 
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his plant has every appearance of being a Q. stellata-virginiana cross. 


Phe thickened leaves with thickened revolute margins and the conspicuous 
reticulate veinlets point to var. geminata of Q. virginiana as one of the parents 


} 


the narrow and often rounded lobes of many of the leaves. the « 


naracter ol 
the pubescence on their lower surface, and the slender reddish slightly pubes 


cent branchlets and globose nearly glabrous buds point to var. Margaretta ot 
) fa as the other parent. 

\ small tree 4-5 cm. tall found by E. J. Palmer at Fort Chadboun 
Coke County Pexas, July o. IQ17 (No. 124603 .is probably a hybrid between the 


typical (J. virginiana and one of the dwarf forms of (). stellata, Dut witho 


‘uit it is not desirable to describe it 

In the hope of drawing attention to them, names are proposed 
for the following hybrid oaks, although the material available is 
not sufficient to make their description possible: 

Quercus Lowellii, n. hyvb. (QV. borealis x ilicifolia 

Seabury, York County, Maine, Percival Lowell, September 8, 1914 (witl 


Quercus oviedoensis, n. hyb. ((). cinerea x myrtifolia 


fa 


Oviedo. Orange County, Florida, 7. G. Harbison, May 20, 


IQ7 hos 
LV pe \ small tree with leaves intermediate in shape between those of Ss 
supposed parent 
Quercus Cocksii, n. hvb. (Q. rhombica Xvelulina 
Pineville. Rapides Parish, Louisiana, R..S. Cocks, April 18, 1917 (no. 47¢ 
TV pe Phe leaves ot this tree gene rally re semble in shape those ol () rhoml js 
but occasionally are slightly lobed and are rusty and thickly covered below 
th pubescence 
ARNOLD ARBORETUM 
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UREDINALES OF THE ANDES, BASED ON COLLEC- 
TIONS BY DR. AND MRS. ROSE 


J. C. ARTHUR! 


The uredinalean flora of the highlands of western South America 
is arich and varied one. This can be seen even from the scattered 
literature, for as vet no extended or monographic work covering 
this region has been published. Probably Chile has received the 
most attention, beginning with the 11 species included in LEVEILLE’s 
paper of 1846 on “ Descriptions des champignons de l‘herbier du 
Muséum de Paris” (Ann. Sci. Nat. III. 5:111-167. 249-304). and 
MONTAGNE’S treatment of the fungi in the eighth volume of Gay's 
“Historia fisica y politica de Chile,” issued some to years later, 
down to the 21 species of rusts in SPEGAZzINIs “ Fungi Chilenses”’ 
of 1910. The article which includes the greatest number of rusts, 
however, and by far the most important single work treating of the 
Andean Uredinales, is Mayor's “Contribution a Vétude des 
Urédinées de Colombie™’ (Mém. Soc. Neuch. Sci. Nat. 5:442-599). 
published in 1913. In this work are 158 species, of which 84 are 
described as new, and most of the species are admirably illustrated 
with drawings of the several forms of spores. Not all of these, 
however, are from the mountainous part of Colombia. A rough 
estimate will place the number of rusts now named from the Andes 
at about 250 species, which is probably not half the total number 
eventually to be found. 

For more than three-quarters of a century explorers and travelers 
have picked up, more or less incidentally, the parasitic fungi of the 
Andes, and when the day comes for a comprehensive and inclusive 
study of all available material, the man who has patience and 
ingenuity to bring together this widely scattered wealth of material 
will find no mean resources for a systematic account of an interesting 
region. Probably specimens oftenest encountered in herbaria are 

Reprints may be obtained by application to the Botanical Department. Purdue 


University Agricultural Experiment Station, Lafayette, Ind., under whose auspices 


the work was carried on 
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those collected by Dr. G. voN LAGERHEIM, the eminent mycologist 
of Stockholm, Sweden, who spent some time at Quito, Ecuador. 
He published no connected account of his work at Quito, although 
in a “vorléiulige Mittheilung,” describing 4 new genera (Ber. 
Deutsch. Bot. Gesell. 9:344. 1891), he speaks of ““my detailed 
‘Monographie der Uredineen Ecuadors,’ now in course of comple- 
tion.”’ He, however, distributed his material freely, not only the 
specimens which he was able to positively identify, but others as 
well, partly unnamed and partly with suggested names for forms 
that appeared to be new species. This mine of rich material, for 
many strange forms are being uncovered from time to time and 
placed in newly erected genera or made to explain obscure relation- 
ships, has been drawn upon in the present paper, and 3 of the 
LAGERHEIM species are here published, one in a new genus, and 
all in genera other than previously suggested. 

The present contribution to the rusts of the Andes, with the 
exception of 3 collections by LAGERHEIM and two by ULE, comprises 
material secured by Dr. and Mrs. J. N. Rose during a South Amer- 
ican exploration in 1914 primarily for cacti. Dr. ROseE’s broad 
botanical interests and generous disposition toward workers in 
other botanical lines than his own were shown in his letter of May 8, 
1914, to the writer, announcing his proposed trip: ‘You will 
probably be surprised,” he says, writing from the National Museum, 
“to learn that Mrs. Rose and I plan to leave here (Washington, 
1D).C.) about June ro for an extended trip through western South 
America. especially Peru and Chile. I wonder whether it will be 
worth while to collect any of the parasitic fungi.”” Upon assuring 
him that the region to be visited was one of more than ordinary 
interest to American uredinologists he wrote shortly before depart- 
ing: ‘I shall take great pleasure in collecting all of this kind of 
material (rusts) that I can.” 

In transmitting the rust collections, 40 numbers in all, after his 
return from 6 months in South America, he says: “I fear that you 
will be disappointed that there are so few of them,” and as explana- 
tion for the small number, * because I have been trying to collect 
parasitic fungi where pone grew,” in the dry regions of western 
South America where =e ies of Cactus most abound. He also felt 
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that “*most of them must be common things, as they were picked 
up on weeds.” 

Perusal of the following account will reveal the value of keeping 
rust collecting ‘in mind all summer,” even in a region where rusts do 
not flourish. Twenty-two collections are of species that may be 
called widespread and common, most of them on what might be 
designated as weeds, two-thirds belonging to a single species ot 
Coleosporium. Although these were well worth collecting to 
illustrate geographical and host distribution, yet the other 18 
collections receive the chief attention, as they embrace 6 new 
species and 6 species not often found. Altogether the 4o numbers 
drop into 21 species of Uredinales, of which about one-fourth require 
to be described as new, as many more are rare and little known 
forms, while only about one-third can be called common. The 
results should be gratifying to Dr. and Mrs. Roser, and certainly 
will be particularly helpful to students of the rust portion of the 
Andean flora. Four species by other collectors make a total of 
25 species here recorded. 

1. COLEOSPORIUM SENECIONIS (Pers.) Fries (on Carduaceae). 
Senecio adenotrichos DC.” Palos Quernados, Chile, October 4. II, 
no. 191588; vicinity ot Choapa, Chile, October 6. IL. no. IQIQ4; 
vicinity of Ilapel, Chile, October 6, II, no. 19238; Las Palmas. 
Chile, October 16, II, no. 19363; west of La Ligua, Chile, October 
22, I, no. 19390. —-S. fistulosus Poepp. (?), vicinity of Choapa, 
Chile, October 6, II, no. t9196.—-S. glabratus H. and A., Los 
Molles, Chile, October 22, II, no. 19398.--S. hakeaefolius Bert.. 
vicinity of Illapel, Chile, October 6, IL, no. 19248; La Serena, Chile, 
October 9, II, no. 19267.--S. thinophilus Phil. (?), vicinity of 
La Serena, Chile, October ro, II, no. 19288.-—S. vulgaris L., Santa 
Inez, Chile, October 16, II, no. 19497.-—Senecio sp., Cerro Grande, 
Chile, October ro, II, no. 19495; vicinity of La Serena, October 11. 
II, no. 19312; La Paz, Bolivia, August 15, II, no. 18909. 

[t is remarkable that this rust, very common in Europe. should 
be so abundant in Chile, and apparently also in Argentina, while 
it is yet practically a stranger in North America. The aecia occur 

All collections are to be credited to Dr. and Mrs. J. N. Rost. and for the vear 


1914, unless otherwise stated 
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on the leaves of pine. It was collected at Providence, Rhode 
Island, in 1883, on Senecio vulgaris, but apparently soon dis 
appeared, and has not been reported again from any station in 
North America. 

[t will be observed that all the collections recorded, most of them 
being very ample, contain no telia. This may indicate that the 
aecia on pine are rare or absent from the region, and that the rust 


is reproduced by means of its urediniospores chiefly or wholly. 


CHRYSOCELIS LupInt Lagerh. and Diet. (on Fabaceae). 
Lupinus paniculatus Desr. (7), Cuzco, Peru, September 1, III 
NO. 19050. 

Phe genus Chrysocelis was founded in tg13, upon studying 
material from Colombia, submitted by Dr. EuG. Mayor to Dr. P. 
Dierer (Mayor, Contribution a étude des Urédinées de Colombie, 
Meém. Soc. Neuch. Sci. Nat. 5:542-544). The type is on an unde 
termined species of Lupinus from near Bogota at 3000 m. altitude 
(no. g5). and accompanied by another collection from the same 
region at 2600 m. (no. 95a). These specimens were compared 
with similar collections made by LAGERHEIM in Ecuador 20 vears 
earlier on 3 species of Lupinus, one of which has been examined by 
the writer 

This is a rust quite unlike any other known. It is a long cycle 
form with pyenia, aecia, and telia, and in all collections previously 
recorded sori of both aecia and telia are present. In the discussion 
following the founding of the genus, the somewhat unusual nature 
of the aecia, and the doubtful affinities of the rust are considered 
From my own study [ am inclined to dissent from the tentative 
conclusion that the rust is not to be referred to the Uredinacea 
(Melampsoraceae . but to the Aecidiaceae (Pucciniaceae), because 
of the superticial character of the telia and the lack of lateral 
adhesion of the teliospores. Both of these conditions can be har 
monized, L believe, with requirements for the former family, rather 
than the latter, and such characters as the cylindrical and sessile 
teliospores, and the highly pulverulent spore chains of the aecia, or 
possibly they are uredinia, would further lend countenance to this 
View 
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3. Uropyxis quitensis Lagerh., sp. nov. (on Berberidaceae). 
Berberis sp., Quito, Ecuador, April, 1891, I, II, G. Lagerheim. 

Uredinia and telia hypophyllous, few, but with numerous spores 
scattered over the leaf surface, yellowish; urediniospores globoid 
or broadly ellipsoid, 19-23 by 23-244, the wall nearly or quite 
colorless, finely and closely echinulate, thin, 1 «, the pores indistinct ; 
teliospores broadly ellipsoid, 20-23 by 21-26, rounded at both 
ends, or flattened and sometimes introverted by drying, slightly or 
not constricted at septum, the wall pale cinnamon brown or nearly 
colorless, thin, 1-1.5 4, smooth, the pores obscure but seemingly 
lateral; pedicel short, fragile, usually attached more or less 
obliquely, breaking away near the spore. 

The spores are more delicate than in other known species of the 
venus, and the germ pores correspondingly more indistinct. It is 
also the first species to show smooth teliospores, although in U’. 
fexana they are so little roughened as to appear smooth by the usual 
method of examination. The obliquely attached pedicels and the 
thin walls of the teliospores evidently led LAGERHEIM to attach the 
tentative name of Sphenospora quilensis to the specimens which he 
distributed. 

Cleptomyces, gen. nov. 

Cycle of development includes pyenia and telia, both subepi- 
dermal. 

Pycnia flask-shaped, with ostiolar flaments. 

Telia erumpent, definite; teliospores pedicillate, 2-celled with 
transverse septum; wall laminate, inner laver firm, colored, outer 
layer more or less hygroscopic, colorless, overlaid by the verrucose 
cuticle, the pores 4 or more and equatorial or scattered. 

Type species, Puccinia Lagerheimiana Dietel (Hedwigia 31: 238. 
1OQ2). 

4. Cleptomyces Lagerheimianus (Dietel), comb. nov. (on 
Verbenaceae).--Aegiphila sp., Toldo near Riobamba, Ecuador, 
\ugust 1891, O, II, G. Lagerheim. 

This short cycle species from the Ecuadorian province of 
Chimborazo was styled by DIeret **a very remarkable one”’ in his 
extended comments following the original technical description of 
Puccinia Lagerheimiana. He was especially impressed with the 
number and arrangement of the germ pores, but decided that these 


did not constitute sufficient grounds on which to remove it from the 
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genus Puccinia. Ten years later, however (Hedwigia Beibl. 41: 
112), he placed it under Uropyxis, a genus which he considered well 
separated from Pucetnia and Phragmidium by the following group 
of characters: (1) multiple number of germ pores, (2) formation of 
a hygroscopic layer in the wall, (3) inclination toward the produc- 
tion of more than two cells in the spore, these characters all applying 
to the teliospore. 

It was an important advance in recognizing the need of a group 
of characters in delimiting genera among the rusts. Not until 
1905, when the writer presented a classification of the rusts before 
the Vienna Congress, was the principle extended to include char- 
acters from all the stages in the life cycle, and foremost of all from 
the nature of the cycle itself. Unfortunately, such a criterion for 
rust genera is yet too little recognized. 

The combination of characters used to establish the present 
genus is: (1) the short life cycle, (2) subepidermal pyenia, (3) more 
than two germ pores, (4) a hygroscopic laver, (5) a closely verrucose 
cuticle. Characters 1 and 4 ally the genus with Calliospora, the 
correlated short cycle form of Uropyxis; characters 3 and 5 with 
Phragmidium; but in no genus heretofore recognized is the full 
combination of characters to be found. 

he germ pores in this species appear somewhat variable, but 
are usually 5 and approximately equatorial. The surface of the 
spores is moderately and closely verrucose, almost rugose-verrucose. 
The pedicel is fragile, and usually breaks away close to the spore. 
A rather full description of the species is given in Sypow, Monog. 
Ured. I1°643. 


5. Sphenosporea Berberidis Lagerh., sp. nov. (on Berberida 
ceae).--Berberts glaucescens St. Hil. ( 7), Tahatanga, Ecuador, Sep- 
tember 1891, LI, G. Lagerheim. 

Uredinia and telia hypophyllous, segregated on somewhat dis- 
colored spots; urediniospores cloboid or broadly ellipsoid, [o—22 
by 23-26; wall pale cinnamon brown or colorless, 1.5—2 4 thick, 
moderately echinulate, the pores obscure; teliospores ellipsoid or 
elliptic, 21-24 by 26-32; wall pale cinnamon brown, thin, 1 g, 
slightly thicker above, 1.5-3 4, smooth; pedicci colorless, as long 
as the spore, fragile, breaking off near the spore. 
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The species was distributed by LAGERHELM with the herbarium 
name Diorchidium Berberidis. It appears, however, to be a 
genuine member of the genus S phenos pora, as judged by the exactly 
vertical septum, the thin and smooth walls of the teliospores, and 
other characters of both urediniospores and teliospores. The 
urediniospores were few in the specimen examined. ‘The pores of 
the teliospores were not demonstrated, but seem to be apical. The 
pores in the genus Diorchidium are lateral, and only the type 
species on a Fabaceous host from south Africa is yet known, 
although Puccinia Piptadeniae P. Henn. from Brazil may prove to 
belong in the genus when well studied. 

The host was given as Berberis glaucophvlla on the packet, which 
was doubtless intended for B. glaucescens, although the determina- 
tion has not been established. The leaves are large, thin, and 
markedly glaucous beneath. 


6. UROMYCES LEPTODERMUS Sydow (on Poaceae).—~-Panicum 
barbinode ‘Trin., Santa Clara, Peru, July 18, I], no. 18723. 

A common and widely distributed species of warmer regions. 
[It reaches northward through Central America and the West 
Indian Islands to central Mexico and southern Florida. It also 
occurs In India. ‘The aecia are unknown. 

7. UROMYCES CRASSIPES Diet. and Neg. (on Polygonaceae). 
Rumex cuneifolius Campd., below Cuzco, Peru, September 2, II. 
no. 19QO7O. 

The species has been collected on the same host in the vicinity 
of Concepcion, Chile, as stated by SpeEGAzziN1 in his “ Fungi 
Chilenses’’ (p. 16). The species was also collected at Ollantay- 
tambo, Peru, at 3000 m., apparently on the same host and showing 
uredinia only, May 17, 1915, Cook and Gilbert 783. 

8. UROMYCES ELATUS Sydow (on Fabaceae).—-Lu pinus saxatilis 
Ulbrich (2), vicinity of La Paz, Bolivia, August 12, O, II, no. 
18863.——-L. tomentosus DC., below Pampa de Arrieros, Peru, August 
22. I, no. 18062. 

The species has rarely been collected. The aecia are con- 
spicuous and have long peridia when fully developed. The telia 


ire usually closely associated with the aecia; they are very small, 


_— 
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and give only a powdery appearance to the surface. the teliospores 
being small, thin-walled, very pale. and germinating freely upon 
maturity. 


g. Uromyces Hower Peck (on Asclepiadaceae I scle pias 
curassavica L., vicinity of Lima, Peru, July 24, LI, no. 18770. 

A very common species of rust throughout North and South 
America. Only uredinia are collected, except in the north tem 
perate part of the range. 

10. Uromyces Cestri Mont. (on Solanaceae). -Cesirum sp., 
lapel, Chile, October 7, 1, no. 19275. 

The Spec ies was first described from the island of Juan 
Fernandez, Chile, in 1835, and is now known as a common tropical 
rust of both North and South America. 


11. Puccinia Bambusarum (I. Henn.), comb. nov. (on 
Poaceae). -Arundinarta sp 

An ample portion of the type collection of U redo Olyrae P. Henn 
Hedwigia 43:164. 1904) recently became available for study. On 
this material there were found not only uredinia, but also telia. 
The latter are so small and inconspicuous as to easily escape notice 
Phe collection, only one having been recorded so far under this 
name, was made in the northeastern part of Peru and in the plain 
region some distance from the high mountains, but for convenience 
the discovery of the teliospores may be recorded here 

l redo Olyrae was reported to be on Olvra sp., a genus belonging 
to the tribe Paniceae, but upon examining the material now in the 
Arthur herbarium, Mrs. AGNEs CHASE, agrostologist of the Depart 
ment of Agriculture, Washington, says ‘there is no known species 
of Olyra with bristles at the summit of the sheath as in this speci 
men. These bristles are found in several genera of bamboos. — | 
think this specimen is a species of Arundinaria.” The specimen 
examined was distributed as “FE. Ule, Appendix Mycothecae 
Brasiliensis, no. 5, Peru, Iquitos, 1902. A part of the same type 
collection, kindly sent to me in 1g13 from the Berlin Museum, gives 
the collector’s no. 3161 and the date July 1902. 

In a similar way examination of type material of Uredo Bam 


busarum P. Henn. (Hedwigia 35:255. 1896) discloses both uredinia 
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and telia, agreeing closely with the preceding. This collection was 
made in the state of St. Catharine, Brazil, and published as on 
Bambusa sp., E. Ule 866. A part of the same collection sent me by 
E. W. D. Hotway supplies the additional data ** Blumenau, July 
1888,’ and gives the host as “Olyra micrantha.” Mrs. AGNES 
CHASE has examined this material and considers that it is some kind 
of bamboo, not identical with the preceding, and very probably 
Arundinaria amplissima, a species not uncommon in Brazil. 

The two forms are herewith combined under one name. ‘The 
following emended description is drawn from the original collections 
by E. ULe. From a misinterpretation of the specific characters 
the name Uvedo Olyrae was introduced into the literature of the 
North American rusts (Mycologia 8:21. 1916), but the error was 
corrected later (bid 9:92. 1917). 

Uredinia amphigenous, scattered, elliptical, small, 0.5 mm. or 
less long, cinnamon brown; paraphyses none; urediniospores 
ellipsoid or obovoid, 18-23 by 23-29 wu; wall pale vellow or light 
golden brown, thin, 1-1.5 m4, rather sparsely and prominently 
echinulate, the pores obscure. 

Telia few, like the uredinia in size and position, early naked, 
slightly darker in color; teliospores irregularly ellipsoid, often with 
the septum oblique, very small, 12-15 by 18-26 yw, rounded above, 
somewhat tapering below, slightly constricted at septum; wall 
cinnamon brown, moderately and uniformly thin, about 1.5 yu, 
smooth; pedicel colorless, one-third length of spore or less. 


12. Puccinia Roseanae, sp. nov. (on Amaryllidaceae). 
Tecophilaea Roseana Esposto ined., vicinity of Santa Clara, Peru, 
July 6, I, III, no. 18608. 

Pycnia chiefly epiphyllous, numerous in loose groups, honey 
yellow becoming light brown, conspicuous, subepidermal, flask- 
shaped, about 130 w in diameter. 

Aecia hypophyllous, crowded in annular groups 3-6 mm. 
across, on larger discolored spots, cupulate, o.2-0.4 mm. in diam- 
eter, the margin somewhat reverted, erose or lacerate; peridial 
cells rhomboidal, 18-26 by 22-30 mw in face view, abutted or slightly 
overlapped, the inner surface verrucose; aeciospores globoid, 
16-23 by 18-27 w; wall nearly or quite colorless, thin, 1 uw, incon- 
spicuously verrucose. 

Telia epiphyllous, scattered, oblong, o.5-o.8 mm. long, promi- 
nent, long covered by the gray epidermis, light chestnut brown, 
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somewhat pulverulent, ruptured epidermis conspicuous; teliospores 
oblong, 23-27 by 42-52 u, rounded at both ends, slightly or not 
constricted at septum; wall cinnamon brown, 2.5—3 4 thick, 
thicker above by addition of a pale umbo, 5—7 uw. with prominent, 
longitudinal ridges 3-5 wu apart; pedicel colorless, as long as the 
spore, fragile. 

[t is a pleasure to have the privilege of dedicating this striking 
new species of rust to Dr. and Mrs. J. N. Rose, whose interest in 
the broad aspects of systematic botany could no better be attested 
than by the interesting collection of rusts reported in this article 
made while studying the habits and distribution of certain groups 
of flowering plants. The rust is apparently quite unlike any 
previously described species, and occurs on a rare host, dedicated 
to Dr. Rose. 


13. Puccinia Mogiphanis (Juel). comb. nov. (on Amaran- 
thaceae).-. Achyranthes sp., Oroya, Peru, July 14, [LI, no. 19498; 
Pasco, Peru, August 6, II, IIIT, no. 18804. 

The material submitted by Dr. and Mrs. Rose agrees in its 
uredinia with type material (Vestergren, Micr. Rar. Sel. 794) of 
Uredo Mogiphanis Juel (Bih. K. Sv. Vet.-Akad. Handl. 23(3)'° :24. 
fig. 35. 1897), but shows in addition an abundance of telia. JUEL 
describes and figures the urediniospores as thin-walled, probably 
due to mistaking the cuticle for the whole wall, and the thick inner 
portion of it for cell contents. ‘The wall is in fact 3-4 w thick. and 
when well matured somewhat darker than indicated by JuEL. The 
pores are often 3 or 4, and somewhat equatorial, although more 
often 6 and unmistakably scattered, as JUEL says. 

The telia are amphigenous, o0.5-1 mm. across, similar to the 
uredinia, soon naked, chestnut brown. The teliospores are ellipsoid 
or obovoid, 29-31 by 39-50 uw, rounded at both ends, or somewhat 
narrowed at base, slightly constricted at septum. The wall is 
chestnut brown, 2.5-3.5 @ thick, becoming noticeably thicker 
above, 7-10 u. The pedicel is one to one and a half times the 
length of the spore, 7-9 w thick and hyaline. 

It is to be regretted that the Amaranthaceous hosts of neither 
the type material of Uredo Mogi phanis, collected in Brazil in 1904, 


and said to be on Mogi phanes, nor of the present collections from 
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Peru, have been specifically determined. ENGLER and PRANTL in 
their Pflanzenfamilien include Mogiphanes and Telanthera under 
Alternanthera, and all three“appear to be the same as Achyranthes. 


14. PUCCINIA MALVACEARUM Mont. (on Malwaceae).—-Malva 
syivestris L., Palos Quernados, Chile, October 4, no. 19186; Las 
Cardas, Chile, October 14, no. 19344.--Malvastrum capitatum 
Cav.) Griseb., Copiapo, Chile, October 12, no. 19322. 

A short cycle species and one of the commonest and best known 
rusts, which has spread from its original center in the Andes to all 
parts of the world where members of the Malvaceae grow. 


15. Puccinta Hyprocory Les (Link) Cooke (on Ammiaceae). 
Hydrocotyle bonariensis Lem., vicinity of Lima, Peru, July 24, I, 


no. 18768.—H. ranunculoides LA., vicinity of Choapa. Chile, 
October 6, II, no. 19192. 

A long cycle rust, usually gathered in the uredinial stage. 
The initial stage is not definitely known. It is not uncom- 
mon throughout South America, as well as northward into the 
United States. 


16. Puccinia Nicotianae, sp. nov. (on Solanaceae).——.Vicoliana 


fomentosa Ruiz and Pav., Santa Clara, Peru, July 18, O, I, UI, no. 
Id 


=9? 
p22. 
Pyenia epiphyllous, small, inconspicuous, honey yellow becom- 
ing darker, subepidermal, globose or flask-shaped, 112-120 w wide. 

Aecia epiphyllous, scattered, low cupulate, o.1-o.2 mm. in 
diameter; peridium colorless, the margin recurved and lacerate; 
peridial cells loosely joined, abutted; aeciospores ellipsoid or 
globoid, 13-18 by 16-19 uw; wall pale vellow or colorless, thin, 
i-1.5 mw, finely and inconspicuously verrucose. 

Telia epiphyllous, scattered, among and in the old aecial cups, 
round, small, o.1-o.2 mm. across, early naked, somewhat pulveru- 
lent, blackish brown, ruptured epidermis evident; — teliospores 
ellipsoid or obovoid, 19-24 by 31-40 mu. usually rounded at both 
ends, sometimes narrowed below, not or only slightly constricted 
at septum; wall dark chestnut brown, 2.5-3 4 thick, somewhat 
thicker above up to 54, finely and sparsely verrucose; pedicel 
tinted, short, fragile. 


17. Puccinia Acnisti, sp. nov. (on Solanaceae).——Acnistus 


arborescens Schl., Santa Clara, Peru, July 18, O, 1, IIT, no. 187222. 
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Pycnia epiphyllous, appearing scattered or somewhat grouped, 
honey yellow becoming dark brown, noticeable, subepidermal, 
globoid, 70-125 w in diameter. 

Aecia amphigenous, appearing scattered or somewhat grouped, 
short cylindric, o.1-0.2 mm. in diameter, 0.3-0.7 mm. high; 
peridium white, lacerate, soon falling apart; peridial cells rectangu- 
lar or rhomboidal, 10-14 by 22-26 yw, slightly overlapping, the outer 
wall 3~4 uw thick, transversely striate, the inner wall about 3 u thick, 
closely and somewhat coarsely rugose-verrucose; aeciospores ellip- 
sold, 16 19 by IO-27 ie; wall colorless or slightly tinted, 1—-2 v1 thick, 
finely and closely verrucose. 

Telia mostly epiphyllous, scattered, round, minute, o.1-0.2 
mm. in diameter, somewhat pulverulent, shining blackish brown, 
ruptured epidermis evident; teliospores ellipsoid or oblong, 19-24 
by 27-35 mu, rounded at both ends, slightly or not constricted at 
septum; wall dark chestnut brown, uniformly 2.5~3 mu thick, 
smooth; pedicel yellowish, slightly darker above, somewhat 
fragile. 


18. PUCCINIA SPEGAZZINU DeToni (on Carduaceae).--Mikanta 
scandens (L.) Willd. (?), Santa Clara, Peru, July 18, no. 1872 

A very abundant, short cycle rust, found throughout tropical 
America. 


ig. Puccinia cuzcoensis, sp. nov. (on Carduaceae).—-Buaccharis 
floribunda H.B.K. (2), Cuzco, Peru, September 1, I, I, no. 19054. 

Aecia amphigenous, few, crowded in circinating groups, 3-5 mm. 
across, rather large, o.2-0.4 mm. across, or confluent into curved 
sori 2 mm. long; peridium none, the epidermis overarched and 
rupturing centrally; aeciospores angularly ellipsoid or globoid, 
21-26 by 29-35 mw: wall pale vellow or colorless, 2—3 yu thick, closely 
and finely verrucose. 

Uredinia chiefly hypophyllous, numerous, scattered, roundish, 
0.2-0.5 mm. across, early naked, pulverulent, chestnut brown, 
ruptured epidermis prominent; urediniospores rhombic-ellipsoid, 
27-34 bv 39-42 uw; wall golden or cinnamon brown, thick. 2. 5-3 4, 
very closely and rather bluntly echinulate, the pores large and 
distinct, 2, equatorial. 

Telia not seen. 

Phe species in its aecia, both from their caeomate structure and 
spores, Is very much like Puccinia Montovae Mayor, described on 
the same host from Bogota, but no teliospores are available with 


which to make a comparison, and the abundance of very conspicuous 
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uredinia is much in contrast to their entire absence in the Bogota 
material. The habitats are similar, but Bogota is a thousand miles 
or more north of Cuzco. 


20. Puccinia unicolor, sp. nov. (on Carduaceae).—-Baccharis 
emi prionoides Bak., Cuzco, Peru, September 1, I, IIT, no. 1go30. 

Urediniospores intermixed with the teliospores, globoid or 
broadly ellipsoid, 21-23 by 23—26 uw; wall pale yellow, thin, 1-1-5 u, 
closely and rather finely echinulate, the pores indistinct. 

Telia hypophyllous, scattered, round, o.2-o.5 mm. across, early 
naked, pulvinate, chestnut brown, ruptured epidermis inconspicu- 
ous; teliospores ellipsoid or oblong, 24—34 by 42-48 uw, rounded or 
obtuse at both ends, slightly constricted at septum; wall lemon 
yellow, thick, 2.5—3 uw. thicker above with slight trace of an umbo, 
7-9 wu, smooth; pedicel somewhat tinted next the spore, as long as 
the spore, the wall thin, 1 yu. 

The telia often thickly cover the under side of the whole leat. 
The species is much like that of P. sphenica Arth., on Baccharis 
sordescens DC., from Mexico, but does not agree exactly, and the 
hosts are quite unlike. 


21. PuccINIA SpILANTHIS P. Henn. (on Carduaceae). 
Spilanthes ciliata H.B.K., Santa Clara, Peru, July 18, IT, II, no. 
16727. 

The species has been reported from Brazil and Argentina. It 
differs from P. spilanthicola Mayor, occurring on the same and other 
species of S pilanthes in Colombia, by the larger and paler teliospores, 
and the absence of mesospores. Although the teliospores germinate 
at maturity, yet in the present collection there occur intermixed 
urediniospores, not mentioned in the original description. They 
are globoid or obovoid, 24~29 by 26-34 mu. with a cinnamon brown 
wall, 1.5—2 uw thick, closely echinulate, and with 4 equatorial pores. 

22. PUCCINIA sp. (on Carduaceae). 

Genus and species undetermined, near Mollendo, Peru, August 
25. IT, IIT, no. 18986; same, O, I. I, IIT, no. 18987. 

This is a species with smooth, ellipsoid teliospores and globoid, 
2-pored urediniospores, belonging to the subfamily of hosts, 
Heliantheae, but cannot be exactly located. 

23. Aecidium Enceliae, sp. nov. (on Carduaceae).—-Encelia 


canescens Cay., vicinity of Arequipa, Peru, August 3, no. 18792. 
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Aecia hypophyllous, scattered over the whole leaf surface, 
cylindric, large, o.5-0.8 mm. in diameter, 0.5-1 mm. high, at 
first incurved, then erect, the margin erose; aeciospores globoid, 
18-21 by 21-26 w; wall colorless, thin, 1-1.5 uw, appearing smooth. 

No aecia have been reported before on this host. There is a 
Puccinia Enceliae Diet. and Holw. known from Mexico, but no 
wecia have been associated with it as yet, and the chances that the 
present collection should be referred to it are few. 

24. UrEpo sp. (on Carduaceae)..Baccharis sp., vicinity of 
La Paz, Bolivia, August 9, no. 18840. 

Phis collection, showing only uredinia, and with the host 
specifically undetermined, cannot be located with any degree of 


contidence. 


25. UrREDO ERYTHROXYLONIS Graz. (on Erythroxylonaceae 
krvthroxylon Coca Lam., La Paz, Bolivia, August 16, no. 18916. 

A common rust wherever coca is cultivated. No other stage 
in the life cycle is known. In the present collection fully 50 per 


cent of the spores are distinctly paler in their lower part than above 
INDEX TO UREDINALES 


New and ne wly combined names are in bold-faced Ly} 


\ecidium Enceliae 23 Puccinia sphenica 20 
Chrysocelis Lupini spilanthicola 21 

. . . ~~ ; , 7 ic > 
Cleptomyces Lagerheimianus 4 pilanthis 21 


Coleosporium Senecionis 1 sp 

Diorchidium Berberidis 5 unicolor 20 

Puccinia Acnisti 17 Sphenospora Berberidis 
Bambusarum 11 weere 


Cuzcoensis 19 Uredo Bambusarum 11 
Enceliae 22 Erythroxylonis 25 
Hydrocotyles 15 Mogiphanis i) 
Lagerheimiana 4 Olyrae 11 
malvacearum 14 sp. 24 
Mogiphanis 13 Uromyces Cestri 10 
Montoyae IQ crassipes 7 
Nicotianae 16 elatus 8 
Piptadeniae 5 Howei 0 
Roseanae 12 leptodermus 6 
Spegazzinii 18 Uropyxis quitensis 3 


texana 3 
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\chyranthes sp. 13 Lupinus paniculatus ? 2 


‘ ee) ee 
\cnistus arborescens 17 saxatilis ? 8 





Be ho tomentosus 8 
\egiphila sp. 4 

Malva sylvestris 1. 
Amaranthaceae 13 ’ 4 


. Malvaceae 1 
\maryllidaceae 12 ii 


ae : Malvastrum capitatum 14 
\mmiaceae 15 
p Boece er Mikania scandens 18 
\rundinaria amplissima 11 
; Mogiphanes sp. 13 
\sclepiadaceae 9 “ — 
ee sande Nicotiana tomentosa 16 
\sclepias curassavica 9 


: 5 : Olyra micrantha 11 
Baccharis floribunda ? 19 : 


hemiprionoides 20 Panicum barbinode 6 
sordescens 20 Poaceae 6, 11 
sp. 24 Polygonaceae 7 


i] « . +s 4 = 
Bambusa sp. 11 Rumex cuneifolius 7 
Jor ridacege 2. =: . ° 
Berberidaceae 33:3 Senecio adenotrichos 1 


Berberis glaucescens ? 5 fistulosus ? 1 
glaucophylla 5 glabratus 1 
Sp. 3 hakeaefolius 1 
Carduaceae 1, 18, 19, 20, 21, 22, 23, 24 thinophilus ? 1 


: vulgaris 1 
Cestrum sp. 10 — 


Solanaceae 10, 16, 17 


Encelia canescens 23 
A Spilanthes ciliata 21 
Erythroxylon Coca 25 
eee : é lecophilaea Roseana 1 2 
Erythroxylonaceae 25 
Verbenaceae 
Fabaceae 2,8 4 
Hydrocotyles bonariensis 15 


ranunculoides 15 
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AECIAL STAGE OF PUCCINIA OXALIDIS 
W. H. Lonc anno R. M. HAaRscHa 

In July 1915:the junior writer collected an undescribed A ecidium 
on the leaves of Berberis repens in Bear Canyon, located in the 
Sandia Mountains about 15 miles east of Albuquerque, New Mexico. 
At the time the Aecidium was discovered no clue was found as to 
what hosts might harbor the alternate stages of this rust. The 
marked differences in the microscopic characters of the new 
Aecidium easily separated it from the aecial stage of both Puccinia 
graminis and P. koeleriae, the only two other rusts known to occur 
on species of Berberis. The tirst assumption was that this new 
rust might have its alternate stage on some graminaceous host, but 
careful field work in the spring of 1916 by the senior author soon 
dispelled this theory, since this Aecidium was often found abun- 
dantly in localities where there were no possible grass hosts. Field 
observations showed that this rust always occurred in localities 
where plants of Oxalis violacea and Berberis repens were closely 
associated, and when they were not associated no rust was found on 
the Berberis. Later in the spring of 1916 the senior writer found 
young leaves of Oxalis violacea bearing the primary urediniospores 
of Puccinia oxalidis in direct contact with the old aecia which had 
sporulated. This association of the two rusts was constant 
throughout the canyons in the Sandia Mountains, where the two 
hosts occurred in proximity to each other, while neither rust was 
found on either host when the hosts were widely separated. 

With this positive tield clue as a guide, inoculations were made 
at Tejano Experiment Station, in the Sandia Mountains, about 
30 miles from Albuquerque, on 1o wild plants of Berberis repens 
erowing in the open. After thoroughly wetting the plants, living 
old leaves of Oxalis bearing germinating teliospores of Puccinia 
oxalidis were placed above young leaves of Berberis. Both inocu- 
lated and check plants were protected by placing tin cans over them. 
These inoculations were made September 20, 1916. The tin cans 
were removed September 23. On October 20 the to inoculated 
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plants were examined and all of them were found to be infected; 
some so badly that the leaves were dying, while all (6) of the check 
plants were healthy. At this date pycnia only were present, 
exuding droplets of a sweetish sticky fluid like honey-dew. 
Another trip was made to the Station June 30, 1917, when the 
inoculated leaves showed well developed aecia, while the check 
plants were still free of the rust. .These inoculations were not 
considered absolutely conclusive, however, since the Berberis 
plants inoculated were in the open and therefore subject to external 
contamination. 

In the fall of 1916 bulbs of Oxalis violacea were transferred from 
the mountains to Albuquerque, a distance of some 15 miles from 
any Berberis plants. and therefore free from any possible exter- 
nal contamination. Fresh but non-sporulating material of the 
Aecidium on Berberis was obtained from Bear Canyon June 22, 
1917. At this time no Oxalis plants had appeared above ground 
in the vicinity of the infected Berberis leaves in the Canyon, but 
the Oxalis plants transferred to Albuquerque the preceding fall 
were in full leaf. The infected Berberis leaves were moistened and 
kept overnight under a bell jar to start sporulation. On June 23 
two species of Oxalis (O. violacea and O. stricta’ were inoculated 
under control conditions with the aeciospores from Berberis. Bell 
jars were kept over the plants 60 hours. Checks were also made. 
On June 30 many of the inoculated leaves of O. violacea had the 
typical uredinia of Puccinia oxalidis, while the check plants as well 
as all plants of O. stricta were free of the rust. July 22 telia were 
present on the inoculated leaves of O. violacea. The inoculations 
here reported, together with those made at the Tejano Experiment 
Station, prove conclusively that the new Aecidium on Berbers 
repens is the alternate stage of Puccinia oxalidis, a description of 
which is herewith given. 


PUCCINIA OXALipIs (Lev.) Diet. and Peck 


Q. Pycnia amphigenous but mainly epiphyllous, seated on 
pallid to slightly reddish spots 4-8 mm. in diameter, conspicuous, 
conic-globoid, honey-yellow becoming blackish brown, appearing 


in the fall of the year when the pycnospores are discharged in a 
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sweetish sticky liquid. In the spring when the aecia appear the 
pyenia are blackish brown. 

[. Aecia hypophyllous, seated on pallid to reddish brown spots 
which later become dark brown, crowded in irregular annular 
groups 4-8 mm. across, aecia orange color when fresh, cylindrical, 
1-1.25 mm. high by 0.15 too. 2 mm. in diameter, peridium opening 
at apex very irregularly, very slow to open and very tough, seg- 
ments slightly if at all retlexed, usually falling away piecemeal, 
peridial cells not overlapping. in face view irregularly oblong to 
polygonal, 10-17 X 17-27 w. in side view pulvinate 14-17 X 20-24 yw, 
inner wall verruculose 2-2.5 w thick, outer wall irregularly striate, 

au thick, walls colorless. content of cells orange; aweclospores 
irregularly oval, ovate to subglobose, angular, 10-13 13-17 wp. 
average for ten, 1114.4 4; walls colorless, faintly verruculose to 
smooth, 1.5~-2 ¢ thick, pores indistinct. 

On Berberidaceae: Berberis repens trom New Mexico as follows: Be 
Canyon by R. M. Harsch, July 7, tors (no. 53554);! by Burtholomew and Loi 


June 22, 1917 (no. 6281), material used for inoculating Oxalis violacea plants 

by Long, August 2, 1917 (no. 6284); Tejano Experiment Station, by Long and 

Seay, June and July 1016 (nos. 6005, 6006, 6021, 6097); by Long, July 1017 
6285), material obtained by inoculating Berberis plants September 

1016, with teliospores of Pucci validis trom Oxalis vielacea July 1017 
60250 


If. Uredinia hypophyllous. subepidermal, in irregular to 
orbicular groups 2-6 mm. across, often confluent and covering 
entire surface of leaf, round. o.1-0.3 mm. across, soon naked, 
at first orange butf and waxy, later fading somewhat and becom 
ing pulverulent, ruptured epidermis inconspicuous; urediniospores 
globoid or elliptical globoid, 15-2017-25 4; walls thin, about 
tw. minutely echinulate, germ pores uncertain. 

[11. Telia hypophyllous, in orbicular to irregular groups 

> mm. across, often confluent over entire leaf surface, subepi- 
dermal, ruptured epidermis inconspicuous, soon naked, orange buff, 
waxy, round, o.1-0.3 mm. across. ‘Teliospore ellipsoid to oval, 
12-22 17-28 w, rounded or obtuse at both ends, slightly or not at 
ill constricted at septum; septum often oblique; walls colorless, 

\ll herbarium numbers cited in this article refer to the herbarium numbers ol 


the senior writer. 
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smooth, thin, less than 1 yw thick; pedicel colorless, thick, about 
as long as spore. 

On Oxalidaceae: Oxalis violacea from New Mexico as follows: Albu- 
querque, by Long, July 1917 (no. 6282). material obtained by inoculating with 
aeciospores from Berberis repens June 20, 1917; Tejano Experiment Station, 
by Long and Seay, July and September 1916 (nos. 6014, 6100, 6102). Also 
reported on following hosis: from Jamaica, Oxalis martiana; from Mexico, 
Oxalis divaricata, O. latifolia, O. tetraneuris, O. trinervis, O. vallicola, Oxalis sp.; 
from Texas, O. violacea; from Brazil, O. neuwiedii. 

The roestelia-like aecia and other characters of this rust indicate 
its relationship in a general way to the genus Gymnosporangium, 
while some of its characters show affinity for the genus Erios po- 
rangium, from which, however, its very tough, persistent peridium 
would exclude it. It does not belong to the genus Argomyces, where 
ARTHUR has provisionally placed it. If one were following 
ARTHUR’S nomenclature, the rust would probably belong to a new 
genus, but the writers prefer to leave it under the old genus Puccinia 
for the present. 

OFFICE OF INVESTIGATIONS IN 


ForREST PATHOLOGY, BUREAU OF PLANT INDUSTRY 
ALBUQUERQUE, N.M. 


CURRENT LITERATURE 


BOOK REVIEWS 
New Jersey pine barrens 


he coastal plain of New Jersey has long been famous for its unique 


vegetation. It probably shows the nearest approach to primeval forest in 
close proximity to a great center of population to be found anywhere. As a 
center of distribution of one group of spec ies, and the area where two other 
groups, the one from the south and the other from the north, reach the limits 
of their range, it is equally noteworthy. These features. among others, have 
made its fora the subject of many papers, but in the present volume Harsu- 
BERGER! has brought together within the pages of a single volume a vast 
collection of facts, both new and old, that will go far toward making its vegeta 
tion the most carefully studied and the best known upon the continent 
rhe treatment of the vegetation is essentially ecological in the broadest 
sense, some phases of plant study being included that do not often come within 
that category. As examples we may cite the descriptions of cranberry culture, 
of the collecting of drug plants, and of the turpentine industry. It is, however 
principally in the analysis of the various plant communities that the ecological 
value of the work lies. Nine great natural divisions of the vegetation are 
recognized, of which the flat pine barren, with its forest of Pinus rigida, sup 
plemented by a few P. echinata and several species of dwarf oaks, is the most 
unique and interesting. Aside from the pines and oaks, various Ericaceae are 
conspicuous. comprising species of Vaccinium, Gaylussacia, and Kalmia. 
Pinus rigida receives careful study, not only in its place as the dominant 
tree in the characteristic association, but also in its individual development, its 
various growth forms being illustrated in not less than 37 well drawn sketches. 
In general, it is a small tree, little over 30 feet in height, but in addition to the 
tree forms various gradations to bush shapes and elfin-wood are distinguished. 
In addition to the studies of the various plant associations, analysis of the 
vegetation according to JACCARD’S statistical method and RAUNKIAER’S life 
forms are presented. The biological spectrum shows the flora of the pine 
barrens to be particularly rich in hemicryptophytes and helophytes. In 
another chapter the phytophenology of the vegetation is presented, the time of 
flowering and fruiting being given for not less than 548 species. Not less 
HARSHBERGER, JOHN W., The vegetation of the New Jersey pine barrens 
An ecological investigation. Svo. pp. xi+ 329. figs. 254 and map. Philadelphia 


fs. <oO4 


Christopher Sower Co. 1916. $5.00 


5.0 








450 BOTANICAL GAZETTE [MAY 


interesting are detailed stem and root studies of individual species illustrated 
by 50 drawings, while the further ecological anatomy of the pine barren plants 
is considered in two chapters devoted respectively to leaf forms and leaf 
structure. The latter is illustrated by over 50 drawings of cross-sections 
studied microscopically 

These notes all go to show that the volume is full of innumerable data 
regarding the plant life of the region under consideration, making it one of the 
most comprehensive and complete ecological studies yet undertaken. These 
details are well organized and splendidly illustrated by numerous drawings, 
photographs, and maps. It forms an invaluable record of a more than usually 
interesting region, while the publishers have cooperated with the author in 
presenting it in an attractive volume.—GeEo. D. FULLER. 


Algae 


West's British freshwater algae, which was published in 1904. supplied a 
long felt want. Its convenient taxonomic keys, together with notes on habi 
tats, life histories, and biological conditions, all written with the authority 
which comes only from first hand knowledge of the subject, made the book so 
indispensable that the edition was soon exhausted. After delays, occasioned 
partly by the author's illness and partly by the great war, the first volume? of a 
more extensive work has made its appearance. This volume is also the first 
of a still more extensive series which will appear under the general title of 
Cambridge Botanical Handbooks, now being edited by Professors SEWARD and 
TANSLEY. A volume on lichens by Miss LoRRAIN SMITH, one on fungi by 
Dr. HELEN GWYNNE-VAUGHAN, and one on Gnetales by the late Professor 
PEARSON, are in an advanced stage of preparation. 

The present volume on algae deals with the Myxophyceae (Cyanophyceae), 
Peridineae, Bacillariaceae, and Chlorophyceae, both fresh water and marine. 
No keys are given, a taxonomic account, excluding the diatoms and desmids, 
being reserved for the second volume. The treatment, however, follows the 
taxonomic sequence, the orders and sub-orders, families and = sub-families 
appearing in succession, usually beginning with a diagnosis, followed by 
descriptions of habitats, biological conditions, structures, and life histories, 
and ending with a discussion of affinities. Each of the larger divisions closes 
with a list of the literature cited. 

We are glad to see the Cyanophyceae included as the lowest of the algae. 
[t will be remembered that OLTMANNs excluded this group from his book on the 
morphology and biology of algae. West does not agree with HEGNER, OLIVE, 
GARDNER, KOHL, PHILLIPS, and others who regard the central body asa nucleus 
fo us his arguments against the nuclear theory do not seem convincing, 
especially since the Cyanophyceae are so low in the scale of living organisms. 


? West, G.S., Algae. Vol. I. 8vo. pp. vili+475. figs. 277. Cambridge University 


ress. IQI0. 25 
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In forms so simple in other respects, we might anticipate some simplicity in the 
nucleus. In making phylogenetic charts, there is even greater room for dif 
ference of opinion, but that room will become more and more restricted as the 
number of critical investigations increases. In regard to distribution, habitats, 
structure. and biology there is less room for dispute, and these subjec ts con 
stitute the most interesting and valuable part of the book. The 271 illustra 
tions, comprising 1284 lettered or numbered figures, are well drawn, and more 
than half of them are from the pen of the author. 

rhe second volume, with its taxomonic keys, will be awaited with interest 
for the cosmopolitan habit of most algae makes such Keys almost as serviceable 


in the United States as in England.—CHar.es J. CHAMBERLAIN 


MINOR NOTICES 


Ornamental trees of Hawaii.—A book} upon the introduced trees grown 
for ornamental purposes in the Hawaiian Islands, containing adequate descrip 
tions and excellent illustrations, should prove a useful and a welcome source of 


inspiration and instruction to the residents of Honolulu and other similarly 


situated towns. ‘To those living in other lands it shows the possibilities of 


tropical islands for the growth ol many beautiful and remarkable trees and 

shrubs imported from other tropical countries \mong these trees the palms 
| 

ind the legumes stand preeminently first in importance, each family having 


devoted to its presentation a score or more of plates, while nearly double that 


number ot species are described The other families represented are too 
numerous to permit of enumeration. The descriptions are non-technical but 
ipparently quite accurate. There is no attempt at any key to genera or 


species, although the importance of such an aid to identification is obvious 
It is to be feared that without some such assistance and in spite of the numer 
ous good illustrations the amateur botanists of Hawaii will encounter con 


siderable difficulty in using the volume to further their acquaintance with 


introduced trees.—GEo. D. FULLER. 
NOTES FOR STUDENTS 


Taxonomic notes.— ARTHUR? has described a new genus (Frommea) of 


rusts, the type being Uvedo obtusa Strauss on Torment 





BLAKES has described two new Spec ies of Pol 





Horeum occur 
ring from Quebec and Vermont to Minnesota, Missouri, Montana, and Sas 
katchewan; and P. allocaurpum occurring along the sea coast of Maine and 


adjacent islands of New Brunswick. 


Rock, JosepH F., The ornamental trees of Hawaii. Svo. pp. v+210. f 
1917. Honolulu. H.f. Published under patronage 

\rTHUR, J. C., Relationship of the genus Auvehneola. Bull. Torr. Bot. Club 
44:501-511. 191; 


BLakr, S. F., Two new Polygonums from New England. Rhodora 19:232-235. 
1Q17 
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Burt? has monographed the genus MVerulius in North America, recognizing 
40 species, 16 of which are described as new. In connection with the descrip- 
tion of each species, a full list of specimens examined is given. 

DEARNESS’ has described 38 new North American species of Ascomycetes, 
representing 28 genera. 

Evans* has described a new species of Lejeunea (L. minutiloba) occurring 
in Bermuda, Cuba, Porto Rico, and St. Thomas. 

FERNALD? has described a new willow (Salix Pease’) from the White 
Mountains of New Hampshire. It is a ‘‘depressed shrub” trailing on wet 
mossy banks at an altitude of 4300-4500 feet. 

GIBBS” in connection with a study of the Arfak Mountain region of New 
Guinea has included the descriptions of go new species by various authors. 
Among them are the following new genera: Gibbsia (Urticaceae), [denburgia 
(Trimeniaceae), Potkilogyne (Melastomaceae), and Palmervandenbroekia (Aral- 
iceae). The new species are distributed as follows: “Pteridophytes 7, Gym 
nosperms 2, Monocotyledons 26, Dicotyledons 55. 

Marre" has published descriptions of new or little known fungi of northern 
\frica. The contribution includes 41 new species, distributed as follows: 
Phycomycetes 2, Ascomycetes 12, Ustilaginales 6, Uredinales 4, Autobasidio- 
mycetes 4, Fungi Imperfecti 13. 

MERRILL” has published a second paper on the tlora of Borneo, describing 
39 new species, and crediting about 25 additional ones to Borneo for the first 
time. The previous paper contained 48 new species and a new genus. 

Rock®’ has published a detailed account of the genus Metrosideros as repre- 
sented in Hawaii. He recognizes 4 species, the most remarkable being the 
polymorphous M. collina. In fact, the name is M. collina subsp. polymorpha, 
under which 8 varieties are described, and 3 forms of as many varieties. The 


species, therefore, is treated as a trinomial, the varieties bearing 4 names and 


RT, Epwarbd AnGus, Merulius in North America. Ann. Mo. Bot. Gard. 
42305-3062. pls. 20-22. 1917 
DEARNESS, JOHN, New or noteworthy North American Fungi. Mycologia 
0: 345-304. IQI7. 
S EVANS, ALEXANDER W., A new Lejeunea from Bermuda and the West Indies. 
Bull. Torr. Bot. Club 44:525-528. pl. 24. 1917. 


9 FERNALD, M. L., A new alpine willow. Rhodora 19: 221-223. 1917 


© Gisps, L. S., A contribution to the phytogeography and flora of the Arfak 
Mountain, etc. London: Taylor and Francis. 1917. 12/06. 
Marre, R., Champignons Nord-Africains nouveaus on peu connus. Bull. Soc 
Hist. Nat. de’l Afrique du Nord 8:134-200. 1917. 


2 MERRILL, FE. D., Contributions to our knowledge of the flora of Borneo. Jour. 


Straits Branch R. A. Soc. no. 76. pp. 75-117. 1917. 


8 Rock, JosepH F., The Ohia Lehua trees of Hawaii. Bot. Bull. 4, Board of 


Agric. and For. Hawaii. pp. 76. pls. 31. 1917 
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the forms 5 names. The numerous plates are reproductions of fine photo- 
graphs. 

SMALL" has described a new species of -lwamomis (1. Simsonii) from the 
Everglades of Florida. The only other species of the genus known to grow in 
the United States is the endemic A. dicruna, which occurs in a different part 
of Florida. 

SMITH, in continuation of his studies of Malayan orchids, has described 
66 new species, representing 24 genera. Basigyne is described as a new genus 

SturGis” has described new species of Myxomycetes, chietly from Colo 
rado, in Physarum (2), Didymium, and Enteridium. 

SMITH," in continuation of his studies of Lupinus, has monographed the 
Microcarpi, recognizing 6 species, although 14 specific names have been pub 
lished. The discussion of L. densiflorus with its varieties is reserved for a later 
paper. The variable species of the 5 considered is L. subvexus, 8 new varieties 
being described. 

WERNHAM," in continuation of his studies of tropical American Rubiaceae, 
has described a new genus (Raritebe) from Colombia, resembling Bertiera, the 
new name being an anagram of the latter. New species are also described in 
Psychotria (2) and Palicourea (4).—J. M. C 


Evaporation and soil moisture studies.—The increasing amount of atten 
tion given to quantitative studies of the moisture factors of various plant com 
munities is shown by several recent papers. Conspicuous among them is one 
by WEAVER,” reviewed elsewhere in this journal, in which he reports measure 
ments of the evaporating power of the air and of soil moisture in both forest 
and grassland associations of southeastern Washington, leading to the con 
clusion that “‘evaporation rates and the amount of soil moisture in the various 
communities vary in general directly with the order of their occurrence in the 
succession, the climax community being the most mesophytic in both respects.” 
With regard to the former factor it is further stated that ‘a study of the differ 


ences of the rate of evaporation in the various plant communities shows that 


Florida Porreva 17:221 4. fig 


‘SMALL, J. K., The genus .lzamomis in 


SmitH, J. J.. Orchidaceae novae Malavensis VILL. Bull. Jard. Bot. Buitenzorg 


Il. no. 25 pp 1023 1QOIL7 


© SturGIS, W. C., Notes on new or rare Myxomycetes. Mycologia 9: 323-33 
pls. 14, 15. 1917. 
SmMitH, CHARLES Piper, Studies in the genus Lupinus. I Che Microcarpi 
exclusive of Lupinus densiflorus. Bull. Torr. Bot. Club 45:1-22. figs. 16. 1918 


% WERNHAM, H. F., Tropical American Rubiaceae. X. Jour. Botany 55:336-341 
IQI7. 
9 WeAVER, J. E.. A study of the vegetation of southeastern Washington and 


adjacent Idaho. Univ. Neb. Studies 17:no pp. 114. figs. gS. 1917 
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these differences are sufficient to be important factors in causing succession, 
it least through the earlier stages, where light does not play an important 
role.’ These conclusions are supported by adequate data obtained in a region 
exhibiting a wide range of conditions, with successions comprising a consider- 
ible number of stages, and agree closely with the conclusions of the reviewer 
lrawn from data obtained in northern Indiana.??. These conclusions meet 
with the approval of CLEMENTs.#4 who admits evaporation to be a cause of 
succession since it affects the available moisture supply of the habitats. 
\nother investigation of the same moisture factors by WEAVER and 
HEIL? while primarily concerned with contrasting the evaporating rates 
ind soil moisture conditions of forest and grassland and demonstrating the 
greater xerophytism of the latter in both Minnesota and Nebraska, agrees 
perfectly in its conclusions regarding the relationship of these factors to suc- 
cession with those of WEAVER already cited. It would also appear from the 
data contained in this report that the rather high evaporating power of the 
ir in these grassland communities, together with the frequent lack of growth 





vater during the growing season, may in a large measure account for the 
absence of trees in these regions except along the streams or in other more 
humid situations. The investigation thus forms a contribution to our 
scanty knowledge of the factors involved in causing the development of 
prairies. 

GATEs,?5 measuring the evaporating power of the air in various plant asso- 
ciations in Michigan, has obtained data that are quite similar to those of the 
nvestigators cited, but he reaches an almost directly opposite conclusion that 
the different rates of evaporation are the result and not the cause of succession. 
This disagreement with the conclusions of WEAVER and with those of the 
reviewer, both supported by larger quantities of data, seems to be due not so 
much to a confusion of cause and effect as to the facts that (1) GATES’s investi- 
gation was conducted in a region much more humid than those studied by the 
other workers, as shown by maximum rates of evaporation obtained by WEAVER 
being three times and those by the reviewer at least twice those shown in 
Michigan; (2) the more humid climate exhibits a successional series much 
shorter than those in Washington and Indiana; and (3) GATES does not con- 
sider soil moisture conditions which would probably show all of his habitats 


to be dec idedly mesophytic. 


Bot. GAZ. 58: 232. 1914. 


CLements, F. E., Recent investigations on evaporation and succession. Plant 
World 20:357-361. 1917. 


WEAVER, J. E., and Ture, A. F., Ecological studies in the tension zone between 
prairie and woodland. Bot. Survey Neb. N.S. I:pp. 60. figs. 35. 1917 
Gates, F. C., The relation between evaporation and plant succession in a given 


\mer. Jour. Bot. 4:161-178. 1917. 
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In spite of this disagreement as to conclusions, however, GATES’S investi 
gation is to be welcomed as being carefully made and as adding to our know! 


edge of the moisture relations of various plant communities.—GEo. D. FULLER 


Germination. —LrsaGE* has made a rather extensive study of the effect of 
various conditions and reagents upon the germination of seeds of Lepidium 
sativum. He finds a selectively permeable membrane surrounding the seed 
as has been found for many other seeds. This is shown by the fact that the 
yellow pigment of the seeds diffuses out when the integrity of the membrane is 


destroyed by mutilation of the seeds or by treating them with dilute potassium 
hydrate solutions. The exosmose of the pigments occurs in hydrate solutions 
considerably more dilute (,'; mol.) than those completely inhibiting germination 

e's mol.). The data on the life duration of seeds, soaked in various concentra 


tions of ethyl alcohol and aqueous solutions o 


salts followed by thoroug! 


washing in distilled water, are of great interest \bsolute alcohol did not 


injure these seeds after 4 years and 7 months soaking, and the lite durations ir 


various percentages are as follows 


O4 per cent 2 months 33 per cent ours 
— ‘ 50-90 hours aan ‘ 3 days 
a 20 hours ; : 10 davs 
o> 6-7 hours 


If these data are plotted into a curve with the duration on the ordinates 
and the concentrations on the abscissae, the upward face of the curve Is concave 
\ similar relation between toxicity and concentration holds for several salts 
that were studied. For NaCl and KCI solutions the highest toxicity (shortest 
life duration in the solution) was in 1—2 mol., and for NH,Cl in 2-3 mol., higher 
concentrations proving less and less toxic as the concentration increased. For 
NaNO, the greatest toxicity lay between 2 and 4 mol., while for NHyNO, it 
was between 1.25 and 6 mol. At the point of saturation, about 2 mol., KNO 
had not reached its maximum toxicity. The seeds were not killed by 20 days 
soaking in any concentration of Na.SO,, while (NH,), SO, showed its maximun 
toxicity at 2 mol 

The seeds still germinated after 4 years and 8 months soaking in petrol 
ether, but were quickly killed when soaked in ethyl ether. They germinated 
fairly well in moist air if it was saturated, but not at 98 per cent saturation 
lemperature was an important factor here, 21° C. being the optimum. There 
is evidently a rest period in these seeds, for seeds one month old would not 
germinate in saturated atmosphere after 25 days, while 1 3-. 4-, and 5-year 
old seeds began to germinate after 3 days. Seeds that did not germinate after 


5; months in saturated air still retained their vitality 


74 LESAGE, Prerre, Au voisinage des limites de la germination dans les graines de 


Le pidium sativun Rev. Gen. Bot. 29:97-112. 137-157. 181-10 ) 
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Proper concentration of hydrogen peroxide proved to be a good forcing 
agent for such of these seeds as would not germinate readily, due to age or other 
causes. A 50 per cent aqueous solution of 8 vol. H.0: completely inhibited 
germination, but 25 per cent and weaker solutions did not, but acted as forcing 
agents. While hydrogen peroxide hastened germination, it retarded the 
growth of the seedling.—W™a. CROCKER. 


Age and area hypothesis.—WILLIs* has recently advanced additional 
evidence to support his ‘tage and area” hypothesis. Following his usual 
statistical method, he shows that the most widespread plants in New Zealand 
are those which reach outlying islands of the archipelago also. ** There is no 
conceivable reason why ranging also to a few little islands should make a 
species more widespread in New Zealand, unless it be age, which has given them 
time to spread in New Zealand to the maximum degree.” 

In an accompanying paper the same author” strengthens his hypothesis 
by four additional pieces of evidence, arising from statistics on the following 
situations: the range of the orchids of Jamaica; the flora of Hawaii; the 
distribution of Callitris (Coniferae); the distribution of the ferns of New 
Zealand and Hawaii. ‘*The endemic species (of ferns) show a much 
greater range than the endemic angiosperms, a result to be expected on 
my hypothesis, but contrary to what one would expect if endemics are dying 
out.’ In conclusion, the author points out that more care must be taken 
to consider geographical as well as structural relationship in forming genera 
and families. 

It occurs to the reviewer to suggest that, in collecting data to support or 
discredit the age and area hypothesis, care should be taken that the plants 
considered are ecologically equivalent. The age and area hypothesis is founded 
on rate of distribution, and the latter certainly must vary as plants vary in their 
ecological status. In some of his more recent researches WILLIS has limited 
his consideration to plants of a given family. This should be more accurate 
than to consider any flora as a whole, for the plants within a given family are 
usually equivalent in their ecological status. This last, however, is not always 
true, so that the significance of some of the data given by WILLIs on distribu- 
tion might sometimes be questioned. For example, it may be quite proper 
to say that widespread fern species are older than fern species of narrower 
distribution, but to state that because ferns are more widespread than angio- 
sperms, the former are therefore older, is very questionable. Even if ferns 
vere younger than angiosperms, the ease of spore dispersal might well render 
them more widespread than the latter.—MERLE C. CouLTER. 


Wituis, J. C., The distribution of the plants of the outlying islands of New 
Zealand. Ann. Botany 31: 327-333. fig. 1. 1917. 


‘ IID 


, Further evidence for age and area; its applicability to the ferns, etc. 
Ann. Botany 31:335-349. 1917. 
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Fibers of tension.— J ACCARD” has investigated anew the already frequently 
studied differences in the structure and composition of the wood on the upper 
and lower sides of dorsiventral branches of dicotyledonous trees, along with 
the stimuli producing these differences. In the upper side of such branches he 
frequently finds what he has termed ** wood of tension” and “fibers of tension,” 
while in the lower side he finds “wood of compression” and “fibers of com- 
pression.” The fibers of tension are produced by the tension: stimulus acting 
upon the cambium region. ‘This stimulus may result from the weight of the 
branch or from bending due to other causes, as negative geotropism or torsion. 
Hence the fibers may occasionally appear on the lower side of the branch or 
even on vertical branches. They can also be produced by the mechanical 
bending of upright stems. The duration and intensity of the stimuli are 
important as in tropisms. There is also a summation of stimuli as in tropisms 
He speaks of the formation of tension fibers as a purely physiological response, 
which has no hereditary or phylogenetic significance. 

lhe wood of tension differs from the wood of compression in the following 
Ways: more compact grouping of wood fibers with a corresponding reduction 
of vessels; more considerable development of medullary rays with their 
reserves; more regular grouping of the wood fibers; longer fibers with smaller 
lumina. The microchemical study indicates that the fibers of tension are made 
up of a combination of hemicellulose, pectin, and lignin. Fibers of tension ar 
more general in summer than in autumn wood. Of the indigenous trees of 
France, Tilia only lacked fibers of tension, and of the introduced forms Liriodei- 
dron Tulipifera lacked them. Rhus typhina lacked while R. cotinus bore them. 
rhey are generally absent in such shrubs as Lonicera, Ribes, Ligustrum, Vibur- 
num, and Corylus.—W™M. CROCKER. 


Ecological anatomy of leaves.—The variations in transpiration and in 
structure exhibited by the leaves of various forest trees have been studied by 
HANSON* using material from isolated trees growing in the open. Light 
evaporating power of the air, temperature, humidity, and wind velocity were 
measured at the south periphery and at the center of the crown of the same 
tree, the transpiration of leaves from these two positions determined by the 
use of potometers, the dry and green weights of equal leaf areas obtained, and 
finally leaves from the two situations were compared as to structure as exhibited, 
In cross-sections. \ll the environmental factors showed wide differences, 
which may be illustrated by taking those obtaining within and without the 
branches of .fcer saccharum, one of the 1o tree species studied. Here the con- 


ditions within the crown compared with those at its south periphery were for 


Jaccarb, P., Bois.de tension et bois de compression dans les branches doriven- 
trales des feuilles. Rev. Gen. Bot. 19: 225-242. 1917 
** HANSON, HERBERT C., Leaf structure as related to environment. Amer. Jour 


Bot. 43533-5060. figs. 21. 1917. 
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light intensity 1.75:100; evaporating power of the air 1:2.3; humidity up to 
100:84; wind velocity 1:2.2; and temperature from 1° to 2° C. higher at the 
l 


tter position. Green and dry weights of leaves in the center of the crown 
were 46 and 38 per cent respectively of equal areas at the south periphery. 
while cross-sections showed differences of structure as greal as those of w eight, 
the average thickness of the centrally placed leaves being only 38 per cent of 
those at the periphery. The other species studied showed variations quite as 
interesting as those cited, the loss of water by transpiration showing a range 
of 3-12 times as much from leaves upon the south periphery as from equal leat 
ireas within the crown. 

rhe investigation is particularly important in opening up a field of promis- 
ing and almost unlimited possibilities in the study of structural response of 
iérial organs to measured variations in external factors. —GeEo. D. FULLER. 


Vegetation of Dutch Guinea.— Miss Gipps” has added to her contributions 
to our knowledge of little known floras by exploring portions of the mountain 
ous parts of Dutch N.W. New Guinea. The plant formations receiving most 

tention were the low mountain forest above 7ooo ft., in which the dominant 
trees were Quercus Lauterbachii, Podocarpus Rumphii, P. papuanus, and Phyl- 
adus hypophyllus. These attained a height of some 16 m., with plenty of 
nas, among which such ferns as Gleichenia linearis, Nephrolepis acuminata, 

| Polybotrya arfakensis were conspicuous. There were transitions to a mossy 
forest in which to the preceding trees there were added, among others, Dacry 
jum novo-guineense and Librocedrus arfakensis, making a remarkable aggregate 
conifers, together with Drimys arfaukensis and several Myrtaceae. Here a 
rich undergrowth of mosses, ferns, and herbaceous plants combined with an 
ibundance of many epiphytic ferns and orchids. Locally in marshy localities 
there were found pure stands of the endemic Araucaria Beccarii. With increas 
ing altitude the mossy forest decreased in height, although many of the same 


e species persisted, with the addition of species of Rhododendron and several 


ler ericaceous shrubs, as the mountain crest of gooo [t. was reached. Here 
trees were low and scrubby, the stand more open, and the growth of under 


shrubs more dense. 


Miss Grpss has recorded many interesting incidents of her trip and 


‘scribed less minutely other plant associations, but declares that she saw no 


rest that answered to the description of rain forest. Her collections showed 


30 species, of which roo were hitherto unknown; they included in addition 
new genera.—GEo. D. FULLER. 


Verbascum hybrids.—It has long been known that many hybrids occur in 


genus Verbascum. FOCKE, SCHIFFNER, and others have made observations 


’ Gipps, Litran S., A contribution to the phytogeography and flora of the Arfak 
Mountains, etc. Dutch N.W. New Guinea. 8vo. pp. iv+ 226. pls. 4. figs. 16. Lon- 


/ §). 


Taylor and Francis. 1917. 12/0. 
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on these hybrids and KOHLREUTER and GARTNER succeeded in gettin 


g hybrids 
experimentally. 


It is claimed that at the present time over too hybrids have 
( been observed in this genus. BLomavists® has made observations on Verl 
um hybrids growing in the Swedish Royal Botanical Garden at Bergielund 
\mong the various species growing there, he discovered in 1908 eight individ 
iatls which he claims were hybrids in the following combinations 
thapsus (4), V. nigrumX phlomoides (1 


ongifoliumX speciosum (2). 


l. nigrum > 
), Vo ntgrumXlychnitis (1 
His marks of identification were 
litions and the intermediate forms ot 
f 


and | 
the sterile co1 
characters between two species. He 
ade a special study of the two individuals which he calls V. longifolinm 
peciosum, since such a hybrid had not previously been discussed in botanical 
iterature. These two examples show, in general, intermediate forms in the 


Spec ific characters of the parents, except in the size of the tlowers 


which are 
markedly larger in the hybrids than in either of the parents 


From his obser 
vations BLOMQVIST comes to a partial agreement with SCHIFFNER in 
hybrids are intermediate in form between the parents 
DeVries, that while hybrids as 


but he finds, as did 
rule show such forms they may take o 
in exact resemblance to either parent or any transition form between 

Phe reviewer is of the opinion that, in the study of hybrids, simple obse1 
vation does not suttice, since methods used in identification cannot give 
ince of what hybrid is dealt with, and that such work should be cl 
f by experimentation. —Huco L. Blomquist 


ass 


} 


] 
wCKeda 


Edible and poisonous mushrooms. 
] 


\ generation ago Illinois took a ve 
dvanced position in the study 


ry 
L of its fungous flora, and the late Professor 
BURRILL and his students have ranked among the foremost students of economic 
mycology in the country. The present publication! paralleling what has 
been done in other states, is the first of its kind referring to an important 
neglected, and much misunderstood branch of the same general subject, the 


ungi of Illinois which may be used as food or which should be known becaus« 


4 the danger which attends eating them. Structure, life history, and ecological 
relations are given ample consideration for an understanding of the fleshy funs 


l 


1 more than their perfunctory recognition as fit or unfit for human food, and 
( hapters are devoted to their cultivation, food value, or poisonous properties 


table. 
The most prac tically useful part of the treatise. which should lea 


| voidance of accidents due to 
i) 


ind to the ways in which edible species may be prepared for the 
1 to he 
ignorance, and the utilization of large quantities 
l of excellent food which now goes t . will be found in the clean cut keys 
| d well written descriptions by which the several kinds may be known 


oO waste 


ma 


BLomevist S. G., Ve «m-Hybrider siirskildt V 
\cta Horti Bergiani §:1-10. figs. 6 


1Q00. 


McDovucGaLi, WALTER B., Some edible and poisonous mushrooms. Bull. Ill 
State Lab. Nat. Hist. 11:413-555 : 12 


74 5- ) IQ17 
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in the large series of unusually good and well reproduced photographic illustra- 
tions by which the cicscriptions are reinforced. Although only a small fraction 
of the fleshy fungi ©: Lllinois are included, the more important are considered, 
and the bulletin accounts for 61 edible and g inedible species. —W. TRELEASE. 


Effect of copper sulphate.—JUNGELSON*? has examined the effect that 
sterilization of seeds with copper sulphate solutions may have upon the plants 
developing from them. He used Zea Mays and soaked the seeds in 1 or 2 per 
cent copper sulphate 1-24 hours. Both intact and more or less mutilated seeds 
were used to give different degrees of contact between the salt and parts of the 
embryo. The treatment weakened germination, modified the chlorophyll 
of the young plant, and delayed vegetative development and flowering. It 
caused the formation of several types of ears and grains not found in the checks. 
[hese effects increased with the concentration of the solution, the duration of 
treatment, and the degree of excoriation of the seed. The treatment with 
copper gave no precise change in the plant, but rather a tendency to great 
variation in one or several of many directions. This tendency to vary was 
transmitted to the second generation. JUNGELSON believes that the degenera 
tion of some excellent strains of cereals may have been due to excessive use ot 
copper sulphate or other fungicides applied to seeds. He sees in this also the 
possibility of the origin of certain monsters that breed true. —W™M. CROCKER. 


Herbarium Amboinense.—A monument to American botanical activity 
in the Malay region is MERRILL’s “Interpretation of Rumphius’s Herbarium 
\mboinense,33 dedicated to the memory of CHARLES Bubp RoBINSON, JR., 
who lost his life in Amboina in 1913 while prosecuting studies toward its publi- 
cation. RumpxHrus, whose voluminous publication appeared about the middle 
of the eighteenth century, 50 years after his death, seems to have dealt primarily 
with the queer and the useful plants, and to have understood these and their 
relationships rather as the natives did than along the lines of modern taxonomy. 
Without its illustrations his herbarium would have passed into the category 
of efforts scarcely capable of correlation with subsequent work; with these, 
it has and will continue to hold a prominent place among publications on the 
Malay flora. The present “Interpretation” gives it a standing that should be 
lasting, provided care in the field, adequate linguistic preparation, scrupulous 
fidelity in weighing evidence, and an adherence to international rules of nomen- 
clature can insure such a result for the work of one who today stands foremost 
in his knowledge of the Malay tlora.—W. TRELEASE. 


JuncELson, A., Sur des epis anormaux de mais obtenus a la suite du traitement 


> 


livrique de la semence. Rev. Gen. Bot. 29: 244-248, 259-285. 1917. 


MerriLL, E. D., An interpretation of Rumpuius’s Herbarium Amboinense. 
pp. 595. Publ. no. 9. Depart. Agric. and Natural Resources, Bureau of Science. 
Manila: Bureau of Printing. 1917 
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Endodermis and prothallium of Equisetum.—KAsnHyApP* has investigated 
the endodermis and prothallium of Equisetum debile. He finds that the 
endodermis is very unstable. At the nodes of the subterranean and aérial 
sterile shoots, and in the fertile region, the endodermis invests each vascular 
bundle, while in the internodes of the subterranean and aérial sterile shoots 
it surrounds the ring of bundles in two layers. These two rings of endodermis 
occasionally fuse, leaving islands of parenchymatous tissue. In the case of the 
prothallium, he discovered that if the spores are sown thickly, the prothallia 
remain small, develop only one growing point, and usually bear only one kind 
of sex organ. If the spores germinate at a distance from each other, the pro 
thallia become very large and develop a meristem around the margin. It is 
somewhat remarkable that in this latter case the prothallia produce archegonia 
first and antheridia later.—J. M. C 


Variation in Picea excelsa.—A delayed volume of Acta Horti Bergiana 
contains a remarkable series of illustrations of variations in seedlings, leaves. 
and especially in the ovulate cones of Picea excelsa.s Most of the plates are 
double and many of them are beautifully colored, and the number of separate 
figures averages between 30 and 40 to a plate. The immense amount of 
variation shown in these figures doubtless would have induced many writers 
to multiply species. The present account consists of the figures and a good 
description of plates. There is scarcely a page of text. Even as it is, the 
illustrations are valuable as a record, and Wirrrock may give a full account 
later.—CHARLES J. CHAMBERLAIN 


Vegetation of Ohio.—Miss Braun* has studied the vegetation of Ohio as 
seen in the Cincinnati region, classifying the plant associations according to 
the physiography into the upland, slope, valley, and floodplain series. All 
the successions progress toward the mesophytic forest, the climax being either 
a forest of Fagus on the pre-erosion topography, or a mixed mesophytic forest 
upon the floodplains and in the ravines. She is of the opinion that this erosion 
climax, which resembles the forest of the southern Appalachians, is the more 
permanent and will eventually displace the pre-erosion climax beech forest 
The report is well illustrated with photographs, maps, and diagrams.—Geo. 
D. FULLER. 


Addisonia.—The fourth number of the second volume of this journal, with 
its “colored illustrations and popular descriptions of plants,’ includes the 

4 KASHYAP, S. R., Notes on Eguisetum debile Roxb. Ann. Botany 31:430-445 
figs. 3. IQ17- 

8s Wittrock, V. B., De Picea excelsis (Lam.) Lk., praesertim de formis suecicis 
hujus arboris. Pars I. Meddelanden om granen Acti Horti Bergiani 5:1-91 
pls. 1-23. 1914. 

Braun, E. Lucy, The physiographic ecology of the Cincinnati region. Ohio 
Biol. Surv. 2:(Bull. 7) 116-211. figs. 58. 1916. 
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following species: Kosa “Silver Moon” (a garden hybrid), Dendrobium atro, 
violaceum (New Guinea), Centradenia floribunda (Mexico and Central America), 
Piaropus asureus (Tropical America). Solidago altissima (Eastern United 
States), Pentapterygium serpens (Eastern Himalayan Region), Freylinia 
lanceolata (Southern Africa), Anneslia Tweedici (South America), Crassula 
quadrifida (Cape of Good Hope), -tster cordifolius (Eastern United States and 
Canada).—J. M. C. 


Redwood distribution.—Investigating the factors limiting the distribution 
of Sequoia sempervirens in California, Coopers’ has made measurements of 
rainfall at a considerable number of stations in the Santa Cruz Mountains, and 
has obtained evidence that heavy winter precipitation is necessary for the 
development of redwood forest. He also shows that this rainfall in itself is 
effective only when accompanied by abundant summer fog. In making the 
rainfall studies a type of rain gauge was used that makes possible the sum 
mation of precipitation for long periods.—Gro. D. FULLER. 


Algae of Devils Lake.—Moore* has published a preliminary list of the 
algae of Devils Lake, North Dakota, the chief point of interest being the alka 
line character of the water, which has gradually increased with the diminish 
ing size of the lake. All of the algae in the list were collected during August 
1915, and comprise 47 species (29 Myxophyceae and 18 Chlorophyceae). No 
new genera or species were found, and all of the species were absolutely typi 
cal, with no indication of any effect of unusual environment.—J. M. C. 


North American Flora.—The third part of volume 21 includes the Allioni 
ceae (Chenopodiales) by STANDLEY. He defines 182 species in 26 genera, the 


large genera being Abronia (28), Boerhaavia (25), and Allionia (25). The 


new species are only 9 in number, but the author’s name is associated with 71 


additional species and with 5 genera.—J. M. C. 


Soil toxins.—By very simple experiments PICKERING? demonstrates the 
effect of one plant on another through toxins. The simple technique and strik 
ing nature of the results are such as to suggest that similar experiments be 
introduced into all our laboratories.—Gro. D. FULLER. 


Cooper, W. S., Redwoods, rainfall and fog. Plant World 20:179-189. 1917. 
8 Moore, GEORGE T., Algological notes. II. Preliminary list of algae in Devils 
Lake, North Dakota. Ann. Mo. Bot. Gard. 4: 293-303. 1917. 


99 PICKERING, SPENCER, The effect of one plant on another. Ann. Botany 31: 
181-187. 1917. 














